
Agricultural Research Institute' 

PUSA 





DEPARTMENT OF AGRICULTURE 



JOURNAL 

VOLUME XXXVII. 

INDEX 


DUBLIN ; 

PRINTED FOR THE STATIONERY OFFICE, 
By Hely’s Ltd., Dublin. 



PAGK 


cdNxi^NTS 

An Appeal for lncreasccn(^iciil1ti;iM llroductiinn Broadcast by tb(' 

Minister for Agricultiire^^^Ni^^ ^ 5 

Notes on the J^mergenry Powers {No. ]'2) Order, 1939, Relative to 

Cultivation of 1-and in 1940 ... ... ... ... ... ... 11 

Growing Wheat on I.oa or “ Hawn " 15 

Thirty Years ol Seed ('ontrol in belaud. By H. A. Laffcrty, D.vSc., 

F.R.C.Sc.l '. 17* 

The Kfiect of ldl;re and *' Pnilk in tin* Dietary on the Progress of 
('hickens and on the Th'e\cntion of heather Pirking and Cannibalism. 

By h:. J Sheehy, D.Se . F R C Sc I., and F. M. Ihirke 42 

Pig Fe<‘ding Trials 71 

(iralway Slu‘e]). By ('ottei , B.Sr,A.R( ^c 1. ... ... ... 75 

Th(' ladled of ('ertam ]\>\vd('r DisinleLianls on tlie ( ontroj of Beal Spot 

m Oats. Pa’ P. T. ( arroll. M.Sc , I> Agr.Sc ... ... ... 79 

An rnusual Spotting of Potak) 'lubeis and its Cau^e B\ Rob(*rt 

McKav, I) Sc , ARt'.Sc.l. ... ... ... ... ... ... 93 

Fi(‘ld }B\p<‘rinients, 1939 ... ... ... ... ... ... ... 9B 

Report of the v^ec'd Propagation Dnision, 1939 ... ... ... ... 115 

FVml ( TO]> R(‘port, 1939 140 

R< port (ai the National l.gg-I aung T(‘st, 1938-39 ... ... ... 145 

Notes and Memoranda ... ... ... ... ... ... ... 209 

Aniutal i (^)ip'css of ihc Satioiial VricrDinry Medical Aiisociation, 

1939' luicrnaiional ( onprss of Gcncin's — Output of Turf in 

Doimark Sonoa} permits I mportatiou of Glass House Tomatoes 
from Holland - Product um of Casein in Japan — Onion Disease in 
Holland- The Lime Problem in Germany - Slate of the Danish 
Poultry Industry— “ Prosperity folhnos the Kerry (\)ie' " — btem-rot 
in 1 omatoes : German Inquiry- Breeding Spring heats in Sweden. 

Any of the Articles in this Journal may be reproduced in ANY 
REGISTERED NEWSPAPER OR PUBLIC PERIODICAL without special 
permission, provided that the source is acknowledged in each case. 

It must be understood that the Department do not accept responsibility 
tor the views expressed or the statements made in contributed articles or 
in advorliiomonte in tMs Journal. 



Feeding Stuffs 

For all Stock 

The Brand 

EMERALD 

is a Guarantee of Purity 


FERTILISERS FOR ALL CROPS 


ESTABLISHED 1842. 

Manufacturers 


Paul & Vincent 

LTD. 


Blackball Place, 

DUBLIN 





5 


AN APPEAL FOR 

INCREASED AGRICULTURAL PRODUCTION 

Broadcast from Badio fiireann on Tuesday, 10th October, 1989, 

BY 

THE MINISTER FOR AGRICULTURE. 

I have no doubt that many listeners, particularly amongst urban popu- 
lations, will decide that a talk by the Minister for Agriculture has no interest 
for them. Yet an increase in agricultural production in this time of world 
crisis is of more intimate concern to the residents of towns and cities than 
to the men and women of the countryside. The loaf and butter of the 
working-class breakfast table, the toast and poached egg or the bacon and 
sausage of the better-off classes were yesterday’s raw materials from the 
farm. What appalling disappointment and dissatisfaction wwld result 
if those necessary foods were not forthcoming in sufficient quantity. No 
owner of land need go hungry. It is not so with townspeople. When, 
therefore, I talk to fanners and ask them to increase agricultural production 
it is partly for the sake of town dwellers and other non-ngriculturists that 
I make the appeal. 

In spite of our efforts during the last seven years to increase home 
production, particularly of cereals, w^e are still greatly dependent on imports 
and one week of the war was sufficient to show our vulnerability in this 
direction. Taking the two most important items, wc imported in 1988, 

370.000 tons of wheat and 850,000 tons of maize. In addition, we imported 

60.000 to 80,000 tons of other feeding stuffs for animals. 

It is said that wars usually take place after harvest time wlien national 
food lockers are full. Allhoiigh w^e are not belligerents it was fortunat(‘ 
for us that the outbreak of the war occurred after a bountiful harvest and 
after our farmers had provided the nation with a supply of wheat almost 
equivalent to four months’ bread supply. I may say in passing tliat while 
our daily bread and our household flour are at })rescnt being made chiefly 
from home-grown wheat, our own w^heat has to be augmented by imported 
wheat of which a certain reserve was in stock, and no one can definitely 
say how long it will be possible to provide our people with a loaf of the 
present standard or even to provide in sufficient quantity a greatly inferior 
loaL 

The more our tillage declined during the last seventy or eighty years 
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the more dependent we became on maize imports. The outbreak of war 
found the country short of maize. Frantic appeals were made by pig and 
poultry feeders and, as farmers already know, the position was met by 
making available for animal feeding certain supplies of wheat in a flaked 
form. There is reason to hope that supplies of maize will be again available 
after some time, but in wiiat quantity it is impossible to say. 

A shortage of wheat and a corresponding shortage in tJic bread supply 
of the people would obviously be a very serious matter. A reduetion in 
our imports of animal feeding stuffs would also liave grave eonse<|ucnec‘S. 
These imported foods, plus the 110,000 tons of wheat offals derived from 
imported wheat, making a total of 500,000 tons of eoneeii (rates, are the 
equivalents of 2,000,000 ewis. of baeon, or of 000,000 ewis. of beef, or of 
1,250,000 cwts. of butter. The'se quantities represent such a considerable 
proportion of our output of finished products that a corresponding drop 
in production would at some stage mean an alarming reduction in our flocks 
and herds, and would, in fact, entirely dislocate t})c national (‘(‘onomy. I 
hesitate to strike an alarming note in regard to i>ur supjiJy of haxlstuffs 
for man and beast. It may be that as trans}>ort ditlicullies are overeome 
the position may improve and that supplies may reach us in i‘(*as<)nable 
quantities. On the other hand, we are far from sourccvs of su]>])ly and our 
needs wdll inevitably have to give w%ay to mer(‘har)dise which currying 
companies will regard as of greater importan(*e. \N"e cannot f)ossibIy afford 
to take a risk and in these e|re>imsianees the GovernnK id has during the 
past few wTcks given careful consideration to measures designed to meet 
the situation. 

There is HOW' no doubt of our capacity to ]>roduee extrllent w heat or to grow 
sufficient sugar beet to provide our full re(]eirements of sugar. Maize can 
be replaced by other cereals, such as oats and barley.* or pnrtly by })otatoes 
and root crops. The real problem, therefore, was to devise means to in- 
crease the area under these crops. We were faced with two alternatives. 
The first was to secure an increase in production by so-cfdled compulsory 
methods. The other was to place the facts of the situation before the 
farmer, offer him certain inducements and appeal to him to do his utmost 
in this grave emergency to provide a sufficiency of food for the nation. 

We finally decided on what may be regarded as a combination of these 
alternatives. The Compulsory Tillage Order to be made under the Emer- 
gency Powers Act will require a minimum of 12j per cent, of the arable 
land in every holding comprising ten or more statute acres of arable land 
to be under tillage crops excluding first year’s hay. I realise that except 
in perhaps six or eight counties and on a limited number of farms in other 
counties this Order will not involve any real compulsion, for the simple 
reason that elsewhere a much greater area than the minimum required by 
the Order is already being cultivated. I feel (‘onfident, however, that the 
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farmers in the tillage counties and the tillage farmers in the grazing 
counties who have all the necessary farm equipment will in their own and 
the country’s interest do their utmost to increase their tillage next season. 
This is w^hy I say that the Scheme is a combination of compulsion and 
appeal. I have previously said that I do not like the idea of compulsion 
and I am not without hope that in practice compulsion will rarely need 
to be applied even in the grazing eounties. We have had abundant evidence 
of the good* will and co-operation of farmers and I believe that the legal 
obligation to till the requisite area and possibly a greater area will be 
eh(»crfully accepted. If compulsion is taken in this spirit, as indeed it ought 
to be in present cireumslances, the country’s food supply will not be in 
jeopardy next season. It would, of course, be loo much to hope that all 
landholders will realise their duty to the country at this time. While the 
OrdcT will be administered sympathetically and considerately, it may 
unfortunately become iu‘cessary in some (‘ascs to adopt drastic measures 
if and when any occupier of land makes no rcasona})lc effort to comply 
with the Order, 

Botli in the cas<‘ of the farmer who is eompellcd to till more land and 
the farmer who responds to an appeal to increase his tillage voluntarily, 
it is only equiUiblc to offer a rtmunerat ivc ndurn. In considering this 
aspect of the matter the (Government had to bear in mind tliat the great 
bidk of the farmer’s produce is grown for use on the faim itself and that, 
strictly speaking, there is no cash market for most oi the raw' prodiuds 
in themselves. Tliis applies particularly to potatoes, roots and oats, to 
much of the barley crop and, of <»oursc, to hay and straw. Moreover, the 
sale of these erojis through the medium of animals and animal products 
is the best and most economical method of disposing of them. One such 
finished product, namely butler, is already highly subsidised and attractive 
prices are obtainable for others and arc likely to become still more attractive 
in the future. There are, however, two ero}>s which can be grown widely 
throughout the country and for which there is an almost unlimited market, 
namely, wheat and sugar beet, and for each of those it is proposed to guarantee 
the growers a definite price. I have already stressed the importance of the 
wheat crop and so desirous is the (Government of increasing the wheat 
acreage and of safeguarding the bread supply that a top price of 35s. per 
barrel will be guaranteed for next season’s crop. 1 ho})e that this attractive 
price will result in the cultivation of at least 350,000 acres, sulTicient to 
provide half our requirements of wheat next season. The wheat-growing 
season is now at hand and I eiirnestly request all growers, old and new, 
to get going at once. Growers who may wish to procure imported seed 
have already been advised to hold sufficient of their own wheat until imported 
seed is available and new growers have also been advised to look for supplies 
to their neighbours. Supplies of imported seed are now arriving, but, 
owing to transport difficulties, somewhat more slowly than ‘usual. It is, 
however, confidently expected that during the next couple of weeks much 
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larger quantities will arrive. In the meantime there is no cause wliatever 
for panic if a merchant fails to supply imported wheat immediately it is 
ordered. Spring wheat seed will, however, be scarce and also dear and 
if for no other reason than this, growers should do everything possible to 
sow Winter wheat. I am equally concerned about our sugar supplies but 
there should be no difficulty in getting 60,000 acres of sugar beet, which 
will leave us independent, 

I realise that there are districts where sugar beet growing is not practised 
and where wheat is not grown for sale, and that the guaranteed prices for 
these crops will not help farmers in such areas. While a certain amount 
of tillage is done in these districts the main industry is the raising of stortj 
cattle and sheep and, to a lesser extent, the production of milk. Increased 
production of these commodities is closely connected with the increased 
use of artificial manures and, chiefly in order to meet the special conditions 
in such areas, it is intended to re-introduce, with some modifications, the 
Fertilizer Scheme which proved so popular last season. It is also intended 
to increase considerably the funds already made available for the production 
of cheap lime. These schemes will, of course, apply to the country as a 
whole, but they will specially benefit the districts in (|uestion. 

It must not be itifcrred, that 1 anticipate an increased wheat acreage 
only on the holdings on which the crop is grown for sale. Wheat demon- 
stration plots throughout the Congested Districts have shown year afU»r 
year that, with proper manuring, even on tlie poor land common in those* 
areas, remarkably good crops can be obtained. Half a statute acre of wheat 
will produce 60 to 100 stones of whole meal flour, and what a standby this 
would be for a small farmer and his family ! 

In order to assist farmers who may require to purchase farm implements 
it is proposed to extend the existing loan scheme administered by the De- 
partment to implements costing up to £100 and to make loans available 
at a rate of 5 per cent, per annum. 

It might be assumed, from what 1 have said up to the present, that I 
hope for an increase in tillage merely sufficient to replace such imported 
foodstuffs as will not be available. I expect much more than this, not 
only in tillage crops but in all agricultural products. Producers have now 
an opportunity of disposing at attractive prices of more beef, more bacon, 
more butter, and more eggs and poultry. The extra production of these 
commodities will only be possible if we produce more oats, barley, j)otatoes 
and roots to replace imported maize, wheat offals and oil cakes ; in other 
words, if we have increased tillage. 

Let me therefore appeal, firstly, to the farmers in the grazing districts 
who will primarily be affected by the Compulsory Order. You may be 
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justly proud of your splendid grazing land and of the beautiful cattle it 
produces, and you are doubtless unwilling to break up any portion of it. 
Remember, however, you ow^e a duty to the community which, in these 
times, you must not forget, the duty to supply your fellow-men with bread 
stuffs. You can do this and still produce cattle on the bulk of your land. 
The nation is not making an unreasonable demand upon you. You know 
the extent of your legal obligations under the Compulsory Tillage Order. 
Do not wait until the Tillage Inspector arrives to point out your default* 
Remember that he gives twice who gives with a good will. 

I/Ct me appeal, secondly, to th(^ men whom the Compulsory Tillage Order 
will not affect, the farmers throughout the country who have already much 
more than the minimum 12 J per cent, under cultivation, the men who have 
truly been described as the backbone of the country. You, better than 
anybody, realise the diflieulties — due to weather and other causes— of the 
tillage farmer. On the other liand, you have never lost the art of tillage, 
you have got all the necessary tillage equipment, and most of you can 
increase your already extensive tillage area with some effort. An extra 
ten per cent, on your farms, or even live per cent., plus the increase in the 
grazing districts, wdll go far to procure that half million acres of extra tillage 
which 1 expect next season. I make this appeal to you in your own interest, 
having regard to the remunerative prices you will be guaranteed for two 
basic crops and in view' of the attractive prices almost certain to obtain 
for your finished products for a consiclerable lime to come. I appeal to you 
also in the interests of our ixople w'ho would suffer great privations from a 
shortage in food supplies. 

And now a word to another section of the agricultural community, viz., 
the agricultural labourer. The Labourers' Housing Acts hav(‘ been respon 
sible for the disappearance of the hovels whicli once disgraced the country- 
side and for the substitution of hygienic cottages with an aitaelicd plot of 
land a statute acre in most cases. It is saddening, how(‘\ er, to sec — up 
and down the country — those acre plots unused or badly used. Devoted 
in the main to poor pasture oirwiiieli run perhaps a, few' jioor fowi, those 
plots could be made to yield valuable sustenance for the labourer and his 
family. I have already mentioned that lialf an acre will ])roduce 60 to 100 
stones of whole meal flour. The remaining half will produ(‘c 4- to 5 tons 
of potatoes. Again, w’^hat a standby for the labourer and his growing family, 
who now await the coming of the baker’s van. Is it too much to ask 
labourers to make better use of those plots, not only in present circumstances, 
but for the future ? Is it too much to ask their employers to facilitate 
them by lending horses and implements, and by providing farmyard manure 
or seed potatoes, seed oats cor seed wheat, as the case may be, at reasonable 
prices ? 


Tliere is still another section to whom 1 wish to appeal, namely, the great 
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number of people who ow^n vegetable gardens or who can procure an allot- 
ment. Already some 5,500 persons — ^many of them unemployed persons 
who are provided with plots at merely nominal rents and with free seeds 
and manures— hold allotments at various urban centres throughout the 
country, and considerable quantities of valuable food have been produced 
on those plots since the allotments scheme was established. It is intended 
to extend this Scheme, not only for unemployed persons, but also for persons 
who can afford to pay an economic rent for their plots. I trust that the 
many Local Authorities who have not so far fully availed themselves of their 
powers of providing allotments will do so at an early date. 

And now a final word to all who can produce more food, farmers, agri- 
cultural labourers, the owners of vegetable gardens, or allotment holders : — 

We have no army in ihe fighting lines to feed hut we have ilie non- 
combatants. the poor and destitute, the old and inlirm, the children, the 
masses who, in the best of times, find it hard to provide adequate sustenance 
for themselves. They all look to you to produce that food to enable them 
to withstand the repercussions resulting from a great clash of arms in other 
lands. We can come successfully out of this emergency if w(‘ all pull our 
weight. It must be a strong pull and a long pull but aliove all let us pull 
together. If wc do the victory will be ours. 
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NOTES ON THE EMERGENCY POWERS 
(No. 12) ORDER, 1939, RELATIVE TO 
CULTIVATION OF LAND IN 1940. 

1. The Emer^on<*y Powers (No. ]2) Order, provides, subject to 

certain exceptions which are mentioned in paragraplis 10 and 11 of these 
Notes, that every o(!enpicr of ten or more statute acres of arabJe land shall 
in 1940 cultivate and maintain in eidtivation an area e(|uivalerit to at least 
oiie-ei^hth of such larul. 

2. Tlie Order takes eifeel notw ithstandi!!^ any eo\('nant, agreement, 
condition or })rovision as to the user of tlie lutlding and no such C'ovejiant, 
(‘tc., slirdl op('rate so as to pe?ialis(‘, im|>ede or interfere witli tlie eidtivation 
r(‘quired by the Order. Land lei on tlu^ ele ven months' s\stem comes 
under the Order and the obligation to (niltivate the reijiiisih' area in respect 
of sueli land lies on the person rated or liable to t)f* rated for it. 

.'h Defiinilon of Occupier, An occupier is delined as tla^ ])<‘rson who is 
rated or liable to be rated in respirt of the land. 

4. Definition of Holding, For the ]>ur]H>ses of the Order an oeeu]>ier’s 

holding ” means all arable land in his oeeujnitKni in the Stat(‘, If he has 

two or more farms he must cultivate' at h'ast one-eighth of the total area 
of arable land comprised in all the farms hut the selection of the farm or 
farms on which the requisite eulti\ation will be eanied out is left to his 
discretion. 

5. Arable Land. Arable means capable of being tilled. Building 
lands, if arable, come therefore within the provisions of the Order as do 
also demesru'S, save parts thereof on w'hi(*h timber would interfere with the 
cultivation or harvesting of crops.' 

6. Non- Arable Land.- —The following are examples of land, which will 
be regarded as non-arable and, therefore not within tiie scope of the Order — 
— rough mountain grazing, unreclaimed bog, sand dunes, land regularly 
subject to flooding, land under timber, land recently planted for forestry 
purposes and land on which the cultivation and harvesting of crops would 
be interfered with by timber. 

7. Meaning of “ Cultivation or “ Tillage""- (hdtivation or tillage com- 
prises ploughing together with the subsequent operations necessar}’^ for the 
production of a crop. For the purposes of the Order the production of the 
ordinary farm and garden tillage crops such as (‘ereals, potatoes, roots and 
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other green crops, flax, fruit and vegetables will rank as cultivation, but 
first or second year’s rotational grass, whether mown or grazed will not so 
rank. Land sown during the winter 1989-40 with a winter cereal for harvest 
in 1940 will be regarded as cultivated in 1940 even though the crop was sown 
prior to 1st January, 1940. The choice of crop to be grown on land culti- 
vated in compliance with the requirement of the Order is left to the discretion 
of the occupier. It should, however, be observed that the Order expressly 
provides that the sowing of grass seed or grass seed and clover seed without 
a “ nurse ” crop will not be held to be cultivation. 

8. Nurseries and Orchards. — Land used as nurseries for the propagation 
of fruit or forest trees or ornamental shrubs and bushes will be regarded 
as cultivated. Orchards, if proi)erly planted and managed, will also be 
regarded as cultivated but lands which arc in grass and on which the fruit 
trees are unreasonably wide apart or on which the fruit trees have not 
received attention as regards spraying, etc., will not be regarded as 
cultivated. 

9. Conacre tillage and allotments.- - If an occupier arranges for the culti- 
vation of his holding in 1940 cither in conacre or by allotment holders such 
cultivation will, for the purposes of the Order, bo regard(Hl as cultivation 
by the occupier. 

10. Exceptions or exemptions.- As indicated in paragraph 1 of these 
Notes the Order does not ai)ply to a “ holding comprising less than ten 
statute acres of arable land (see also paragraph 4 of these Notes). Neither 
does it apply to a “ holding which is or forms part of a public park, public 
recreation ground or an aerodrome. Occupiers of such lands are, therefore, 
under no legal obligation to cultivate any part thereof, and it is not neces- 
sary for them to make application for exception. 

11. Permissive exceptions or exemptions. Minister for Agriculture may, 
on the application of the occupier, declare a ‘‘ holding or a part thereof 
to be excepted from the provisions of the Order if he is satisfied that the 
entire “ holding ” or a part thereof — 

{a) is required in the year 1940 for the i)uri)()se of carrying on of an 
industry other than agriculture, and that its use for su(‘h purpose 
would be of greater service in national interests than its cultivation, 
or 

(b) lias been required and regularly used in the year 1989, and is required 
in the year 1940 for the accommodation, for periods not exceeding 
ten days at a time, of stock intended for disposal at auctions, fairs 
or markets, or for shipment or for the accommodation, as aforesaid, 
of stock held over from auctions, fairs or markets, or 
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(c) has been required and regularly used in the year 1939, and is required 
in the year 1940 for the accommodation of cattle or sheep intended 
for slaughter within fifteen days of their being accommodated on 
such holding, or 

{d) has been required and regularly used in the year 1939, and is required 
in the year 1940 for the nminteimnce of a stud of high«class thorough- 
bred horses, or 

(e) has been regularly used in the year 1939 as the track of a racecourse 
or as a paddock, ring or other enclosure, adjacent to the stand or 
stands of a racecourse, and is required for that purpose in the year 
1940, or 

(/) has been regularly used by an agricultural or industrial Society as 
their Show grounds and is required for that purpose in the year 
1940, or 

(g) is let for the year 1940 to, or is owned by, a club, the main object 
of which is the promotion amongst its members of any outdoor 
game played between two or more persons, which is affiliated to or 
recognised by the governing body of that game in Ireland, and has 
been regularly used by such club for the playing of such game in the 
ye«ar 1939, and is required by such club for that purpose in the year 
1940, or 

(h) has been used by any college or school in the year 1939 as a playing 
field, and is required for that purpose in the year 1940. 

12. Application for declaration of exceptiotL- Applications for declaration 
of exception must be made not later than 1st December, 1939, on a form 
which may be obtained from the Department. Where an applicant is a 
company, club or other association the application may be made by the 
Chairman, Secretary, or duly authorised agent. In many cases, lands used 
for industrial purposes or as an accommodation or butcher’s paddock, a 
sports ground, playing field or show ground constitute the entire “ holding ” 
and comprise less than ten statute acres of arable hind. In such a case 
the lands do not come within the scope of the Order and no aj)})lication 
for their exemption is required. If, however, lands so used form only part 
of the “ holding or include ten statute acres or more of arable land, a 
declaration of exception must be sought by the occupier if he desires relief 
from his obligation under the Order to till at least one-eighth of all the 
arable land in his occupation. The onus of proof that land should be ex- 
cepted from the provisions of the Order lies on the occupier and he will not 
be relieved of his obligation to cultivate simply by the fact that he has 
made an application for exception. 
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ia. Lands not used for the purpose for which they ivete ea^cepted . — 
’ A declaration of exception is, of course, only valid in case the lands are 
used in 1940 for the purpose for which the declaration is granted. An occu- 
pier who ob till ns a declaration of exception in respect of all or a portion 
of his lands but wlio docs not use them in 1940 for the purpose for which 
they were (‘xceptccl must therefore till them, or till in respect of them, to 
the extcuit pre scribed by the Order. 

14. Requirement of the Order in case part of a ^'‘holding*' is ejcepted. If 
the Minister lir-s dechired that a portion of a “ holding"' (»omes within one* 
or more of the exceptions set out in paragraph 11 of these Notes, the acreage 
to which the Order aj)p!ics is the arabl<» land eom})rised in the residue of ih 
“ holding." Tlius, for example, a person oeeu])ying one hundred aeres 
of arable land, of which thirty acres are t‘X(*e])ted, would, for the j)urposes 
of the Order be regarded as occupying not more than seventy neres of arable 
land. If, after allowing for the excepted ]>ortion, the residue c»f arabl<‘ 
land in Ihe Ixolding " does not amount to at least ten statute acres no 
part of the “ holding " turd be cultivated ju or(](T to eom])]y with the re- 
quirc^rnents of the Order. 

15. Inspection of Lands, — Any person duly authorised by the Minister 
for Agriculture may, for the purposes of the Order, (‘nt(*r on and insjxeet 
any hmd and no one may lawfully obstniet or interfere with ?uiy person 
so authorised when lie enters on or is inspecting the land. 

It). Penalties for non-compliance with the provisions of thr Order. Failure 
on the jvart of an occupier to comply with the )>rovisions of the Order con- 
stitutes an offence under the Emergency Powers Act, 1939 (No. 28 of 198}>) 
and renders him liable to a line of up to £100 or, at ihe dis(T<4ion of the 
Court, to imprisojuxient for a term of up to six months or to both such line 
and such imjxrisoiiment. 

Moreover, if an occupier fails or does not take reasonable steps to comply 
wdth the refiuircment of the Order in regard to the cultivation of his land 
the Minister may enter on the land and cultivate it or any part thereof 
or arrange for any person to do so on such cionditions as the* Minister may 
direct. 
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GROWING WHEAT ON LEA OR BAWNr 

Altliough 6ver one-third of the oat croj) produced in this country is grown 
on lea land and frequently on old leu. a similar ]>raetice does not exist to 
any appreciable extent in regard to wheat, and many farmers are in fa(’t 
under the impression that wheat cannot be grown successfully on land 
which has been in grass h)r a number of years. This Ix^lief is (juitc erroneous 
and particularly iii respect of lea land in the tillage (list riels wdneli in 
ordinary circumstances is broken up after being four or live \ears in grass. 
Such land can be redueeil to a proper seed IxhI jilmost as readily as ground 
after a (‘orn or a root crop and may indecxl b(‘ prepared for sowujg in mcjn- 
unfavourable weather. I'hc ]>r('judi(‘C agaiiist growing wheat on lea 
applies ])crhaps ehielly to the ty]>e of land common in the grazing districts, 
in other words, to land w’hieli has been m gre.ss fi>r many y(*ars- in fact 
in some eases for generations. If, how<*\er. tlji’ necessary extension in the 
wheat area is to be stciired in the coming seasc n- and tliis in ] resent 
eirexunstanees is imi)erativ(^ — a considerable arc^a of old grass land of the 
type rc‘f(‘rred to must be pla('ed under wheat. 

A tirm seed bed is of the \jtmost importance in successful wheat growing 
and in order to secure this old l(*a, tlie ground should be ploughed as 
soon as })oss)ble. At present such land is in many ('asts bearing a liea\y 
sward of grass which may lx* dilheult to ])lough down and w hich may ha\e 
to be mown previcmsly. The best results will b(‘ achieved if u tractor 
plough is used, but whether tractor plough or Iiorse ]>louj.h is to he used, 
a wide share should be fitted and the sod turixxl almost (X)in])l(d('ly oNt'r 
rather than “ ribbed ” in the usual manner. Tins j>roeedure buries tlx* 
grass effectively, leaves the jdoiighed ground (‘om}nlrati^ ely linn itnd 
provides a surface wrhieh can be reduced to a sulli(*ieutly good seed hed with- 
out risk of tearing the sod or of again bringing the grass to the surface. 
The depth of ploughing may vary from six to eight inches according to 
local conditions but should be suftieicntly deep to get well under the mat 
of roots which usually extends for some inches below^ the surface on this 
type of land. After ploughing, the ground should be thoroughly harrowexi 
— preferably disc harrowed — until sufficient tilth is secured for the use of 
a corn drill. The ordinary farm roller has little effec^t on old lea of this 
type but, if a heavy roller is available it should follow* the (*orn drill and be 
followed in turn by a light harrow. 

I As already mentioned, the growing of wheat on short or “ young ” lea 
presents little difficulty. It is, however, desirable to apply, particularly 
Hght land, a dressing of artificial manure — say, up to four cwts. of potassie 
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supo^phoi^phate at time of sowing. Old fertile leas in tiie grazing districts 
may be mcpected to produce a satisfactory crop without the aid of artifioiaki 
but even on such leas two cwts. of potassic superphosphate would be 
benehcial, particularly in giving the rarop a good start. 

Detailed information on the growing of wheat is contained In the De> 
partment’s leaflet No. 61, which may be obtained free of charge. Intending 
growers are also advised to consult the County Agricultural Instructors. 
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THIRTY YEARS OF SEED CONTROL 
IN IRELAND. 


BY 

H. A. Lafferfy, D.Se., F.R.C.ScJ. 

In 1869 the botanist Nobbe established in Saxony the first station for 
testing agricultural seeds where, with very little in the way of laboratory 
equipment, he showed that valuable information could be gathered about 
the quality of seeds before they w^ere sown ; but as has been the case with 
many other pioneers in the development of a scientific approach to agri- 
cultural problems the significance of his work was not fully appreciated 
at the time and he failed to elicit government support. 

Two years later Holst, a Danish agricultural expert, opened a private 
Seed Testing Station in Copenhagen, but in this venture he was not more 
fortunate than Nobbe. During his lifetime he was denied government 
recognition and it was not until after his death in 1887 that the station 
was oflicially taken over and placed under the control of the Danish 
Ministry of Agriculture. 

Fortunately the science of Seed Testing was viewed in a more favourable 
light in neighbouring countries with the result that Seed Control Stations 
were established under Government aus])ices in Hungary (1871), Switzer- 
land (1875), Austria (1881), Germany (1891), and Holland (1894) ; but 
even as late as 1900 its value as an aid lo good farming had not been recog- 
nised in oflicial circles in the British Isles. It is interesting to record, however, 
that entries made in 1870 in the ledger of a Dublin Seedhoiist* indicate 
that it was a common practice for tlie head of ihc firm at that time to carry 
out “ grow th tests ” of his stocj^s of agricultural seeds before offering them 
for sale. 

However the question of Seed Control could not be long delayed and in 
May, 1900, the English Board of Agriculture, as it was then called, appointed 
a Departmental Committee, on w^hich Ireland was represented, “ to enquire 
into the conditions under which agricultural seeds are at present sold, and 
to report whether any further measures can with advantage be taken to 
secure the maintenance of adequate standards of germitiation and purity,’* 
This Committee held several meetings during June and July of that year 
and examined a considerable number of important witnesses including 
Government officials, scientists, seed merchants and farmers. The Report 
of this Committee and the Minutes of Evidence taken w^ere published in 

B 
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1601 and the latter contain a large amount of very valuable informatioii 
coneeming the quality of the agricultural seeds that were sold in this country. 
While it is not intended here to enter into a detailed examination of the 
evidence submitted, the general position at that time becomes reasonably 
dear when we read of witnesses freely admitting that the majority of 
farmers in Ireland knew nothing whatever about the quality of the seeds 
they purchased* Such rubbish as the screenings from clover seeds were 
imported in large quantities and this, together with the cleanings from 
ryegrass seeds, had a ready sale and was extensively used by small farmers 
in the counties bordering the western seaboard. 

The ryegrass cleanings were distributed principally from Belfast and 
Hfere known as “White Hayseed,” owing to the enormous quantities of 
li|^t*caloured seeds of Yorkshire Fog which they contained. This material 
which had bushel weights varying from 10 to 14 lbs. was usually sold whole- 
side at from three to four shillings per quarter of eight bushels, and was 
retailed by small shopkeepers in the poorer parts of the (*ountry at prices 
ranging from one shilling to two shillings ])er bushel. One witness giving 
evidence at the enquiry volunteered the information that he supplied rye- 
grass seeds of 10 lbs. and 12 lbs. per bushel to retailers in County Kerry 
“ who knew no more about the seed they handled tlmn they did about 
the moon.” The best case that could be made for the sowing of “ White 
Hayseed ” and similar material was that it appeared to be cheap, a bedief 
that will be effectively refuted in a later part of this article ; secondly it 
was held, and probably cortectly so, that when this materifil was sown it 
produced a better herbage than would have developed if the land was left 
to “ seed ” itself — a rather common practice at that time. 

With regard to the findings of the Committee of Enquiry the most im- 
portant recommendation it made was that a central Seed Testing Station 
fpar the United Kingdom should be established under Government auspices,, 
but for some reason or other this recommendation was not acted on. It 
wi^s felt, however, that the deplorable state of affairs that existed in certain 
parts of this country, as revealed by the enquiry, could not be, allowed to 
continue, and to deal with this matter the Department of Agriculture and 
Technical Instruction for Ireland, which began its career in 1^0, established 
a Seed Testing Station in Dublin in December of that year. Fourteen years 
later an official station was opened in Edinburgh by the Scottish Board of 
Agri^ilture. In 1917 the En^ish Board of Agriculture created an official 
station lor England and Wales, and since then an official station has been 
established in Belfast under the control of the Government of Northern 
Xretand* * 

Dubhn Station started work under the part-time directomhip of 
BMSmov T« Johnaon in a portion oi Botanical Uabcxratory in the 
CSalleg^ of Sdenee which was then housed in St. Stephen’s Gmn^ am! Huere,. 



and one assistant tested fot purity and gei^ination in 
the first bd^ween one hundred and two hundred samples of seeds. As 
time went on the number of samples sent voluntarily for test merchants 
and farmers continued to increase slowly, and, in addition to these, several 
hundred samples of agricultural seeds were submitted annually by Agri- 
cultural Instructors between the years 1903 and 1908, as being representative 
of the quality of seeds used throughout the country. From the results 
of tests made on these samples the position was found to be so very serious 
that a whole-time Director of the Station, Dr. G. H. Pethybridgc, was 
appointed. Dr. Pethybridgc held this position until his retirement in 1928. 

During the early years of the Station’s activities the best that could be 
done was to make germination and purity tests of the samples of seeds 
that were sent voluntarily by farmers and merchants and to issue reports, 
but, since the Department of Agriculture and Technical Instruction had 
no powers under which it (jould exercise effective control over the sale of 
agricultural seeds, any improvement that might be brought about along 
these lines would of necessity be slow, and must depend entirely on the 
good-will and co-operation of the members of the Irish seed trade. It is 
true that the Adulteration of Seeds Act. 1869, was in force at that time, 
but, beyond making it a criminal offence to ‘‘ kill ” or “ dye ” seeds, this 
enactment did not prevent a merchant from selling any rubbish under the 
name of seeds. 

In 1909 tlic Weeds and Agricultural Seeds (Ireland) Act became law 
and the second part of this Act, which dealt with the sale of seeds, marked 
the beginning of the end of the inferior seed trade in this country. Practi- 
cally every country in the world has legislation of some kind or other ^dealing 
with the control of seeds ; but it is questionable if any country can show 
such a complete revolution in the quality of its agricultural seed as took 
place here following the enaction of this simple piece of legislation. This 
Act has since been repealed, but its terms have been re-enacted with minor 
alterations in the Agricultural Seeds Act, 1986, and though its three original 
Sections are known for the past thirty years to every seed merchant who 
does business in Ireland and to those who export seeds to this country, 
they are worthy of being reprinted here as a classic example of simple and 
effective legislation : 

‘‘Weeds and Agkiculturad Seeds (Ireland) Act, 1909.” 

Part !/• — Agricultwal S^ds» 

5. (I) “ Any Officer of the Department shall have power at all reasonable 
hours to enter the shop, store, or other premises of any person 
who sells or exposes or keeps for sale agricultural seeds for sowing, 
and to examine and take samples of any agricultural seeds that 
ai^ upon tbe premises.” 



(2) Tbp person on whose protnises a sample of agricultural seeds is 
takto under this Section diall» if the Officer requires^ give the 
name and address of the person from whom he procured the seeds : 
and if he refuses to give sudh name and address or wilfully gives 
a false name or address he shall be guilty of an offence under 
the Act and shall be liable on summary conviction to a penalty 
not exceeding ten pounds.” 

0. ” The Department may cause any sample of agricultural seeds taken 
under this Act to be tested for piurity and germination and may 
publish in such manner as they think fit the results of the test and 
the names and addresses of the persons upon whose premises the 
samples were taken and of the persons from whom the seeds were 
stated to have been procured.” 

Though the activities of the Station, prior to tlic year 1909, may be 
occasionally referred to in passing, the main object of this article is to deal 
with the period of seed control between the years 1909 and 1939 and to show 
in a general way the results that have been achieved in that time. 


Scope of the Woek, 

Portunately the annual records of tlie work carried out at the Station 
VLte for the greater part still available and from these it has been computed 
that the total number of samples tested since 1900 w^as 165,866. This 
may not appear to be a very formidable record for almost forty years’ work ; 
but it should be borne in mind tliat almost every sample of seed included 
in this total was tested for both germination and purity. Many Continental 
Stations, whicli are frequently called on to make purity tests only, may 
show what appears to be a greater output of work, but when examining 
such records it should be remembered that a simple purity test may be 
carried out in a few minutes while the simplest germination test requires 
a minimum of ten days for completion, and in the case of certain grass 
seeds this period may even extend to twenty-eight days. 

In a country like this where mixed framing is common, one would expect 
to find cereals and root seeds occupying the most prominent positions 
in the make-up of the grand total but, as may be seen from 
Table 1, about 30 per cent, of the seeds tested have been those 
of Hie grasses, and almost 70 per cent, of these have been seeds of 
iPer<wiaI and Italian ryegrasses. This is mainly due to the fact 
that Ireland, and particularly Northern Ireland, has been the world's 
gr<^h^ producer of seeds of these two grasses and an export trade 
has built up amounting to some 80,000 tons of ryegrass seeds 

annually* 
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TABLE •!. 

Showing the Number of Samples of the various kinds of Seed 
tested since 1900. 


Kind of Seed 

Number 

of 

Samples 

! 

Grasses 

50, 8H. 

Cereals . . . . 

37,590 

Clovers 

27,120 

Roots 

18,225 

Flax . . . . 

16,954 

j 

Vegetables . . 

3,416 

Miscellaneous 

11,232 

Total 

165,306 


The original policy of the Department of Agriculture and Technical 
Instruction, when establishing the Irish Station, was that it should be 
primarily a farmers’ station, and by way of encouragement a nominal fee 
of threepence per sample was fixed for a germination and purity test ; but 
facilities were also given to machiners, wholesale merchants and retailers 
to have tlieir seeds tested at a fee of two shillings per sample. As may be 
seen from the details in Table 11 the number of farmers who took advantage 
of the new service during the early years was greater than the corresponding 
figure for merchants, but between the years 1910 and 1920 the order was 
reversed. This change in the source of supplies still continues, and works 
satisfactorily by virtue of the fact that the machiners and wholesale mer- 
chants in general have co-operated with the Department and with the 
Station by perfecting their cleaning plant, and by having their seeds tested 
for germination and purity before distribution. The net result of this has 
been that farmers can now rely to a greater extent than formerly on getting 
seeds of good quality and, except as an occasional check on the vendor’s 
declaration, the question of having tests made on purchased seed is not so 
vitally necessary as it was in earlier years. 




T4PI«B p. 

Showing the Number and Source of the Samples 
tested at the Station since 1900. 


Year 

Farmers 

Merchants 

Agri- 

cultural 

In- 

stnictors 

Investi- 

gations 

and 

Miscel- 

laneous 

Depart- 

ment’s 

Olficers 

Seed 

Acts 

Total 

1000/01 \ 
1901/02/ 

} - 


Details n 

ot availab 

le. 

- } 

\ 488 

1902/08 

1008/04 

581 

209 

115 

_ 

141 

J 

^ 712 

1,046 

lf>04/0ii 

611 

336 

500 

— 

80 

— 

1,536 

1905/00 

684 

204 

.524 

— 

66 

— 

1,478 

1906/07 

052 

12H 

.584 

— 

96 

— 

1,460 

1907/08 

873 

175 

972 

— 

147 

•— 

2,167 

1908/09 

1,038 

157 

977 

' 

128 


2,300 

1909/10 

1,051 

190 

— 


203 

498 

1,942 

19X0/11 

033 

229 


■ 

247 

682 

2,089 

1911/12 

708 

388 



224 

788 

2,108 

1912/18 

724 

473 

— 

250 

262 

866 

2,575 

1918/14 

622 

447 


36-1 

222 

1,130 

2,791 

1914/15 

1 ,336 

508 


131 

5.51 

1,140 

3,716 

1015/10 

2,854 

853 


94 

(J38 

1,599 

5,538 

1016/17 

2,084 

1,804 

1 

249 i 

910 

1,042 1 

6,089 

1917/18 

0,091 

3, .596 

1 

362 j 

i 918 ! 

1,525 

12,487 

1918/19 

2,825 

2,320 

— i 

950 1 

i .556 , 

1,909 

8,560 

1919/20 ! 

1,778 

2,486 

— j 

302 


2,878 

7, .103 

1920/21 

858 

1,«>90 

— 

1,102 

i 346 

i 1,908 

6,199 

1921/22 

590 

1,372 

' — 

559 

201 

1 1,096 

4,418 

1922/23* 

487 

936 

— 

76 

260 

1,217 

2,926 

1923/24 

445 

1,129 

— 

1,082 

362 

1,200 

4,218 

1024/25 

79-4 

1,199 

— 

8IK) 

727 

; 1,432 

5,042 

1025/26 

456 

1,207 

— 

900 

462 

1,581 

4,606 

1926/27 

462 

1,313 


1,116 

485 

1,472 

4,848 

1927/28 

648 

1,032 

— 1 

1,362 

444 

1,699 

5,780 

im/29 

742 

1,745 

— 

1,096 

I 400 

1,044 

1 4,098 

1929/30 

.565 

1,773 

; 

582 

380 

1,826 

4,526 

1030/81 

900 

1,766 

j 

660 

414 

1,474 

5,804 

1931/32 

1,569 

1,872 

1 

702 

373 

1,397 

5,913 

1032/88 

1 ,067 

1,745 

i 

656 

847 

1,402 

5,217 

1938/34 

681 

1,953 

1 

620 

315 

1,089 

4,658 

1984/35 

907 

2,285 

— 

904 

343 

935 

5,414 

1085/36 

1,087 

2,287 

— 

686 

433 

827 

5,270 

1986/87 

2,536 

2,184 

— 

217 

464 

897 

6,298 

1987/88 

1,502 

2,063 

— 

818 

489 

1,081 

6,058 

1988/89 

1,601 

2,807 


1,220 

520 

1,050 

7,198 


♦ From this date the official Station for Northern Ireland was in existence. 


The advantages of tliis change in tlie source of origin of the samj^s 
received at the Station is obvious when one considers the relative sizes 
of tile bulks from which the samples are drived. For instance, a farmer’s 
sample may be taken Irom a few barrels of wheat or a stone of clover seed 
wMe it would be nothing unusual for a merchant’s sample to represent 
a cmis%nnient of seed wheat amounting to 100 tons, or a parcel of dover 
seed of 'twQ tons, either of which would be sufficient to “ seed ” approximately 
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1,000 acres, and might be pwclmsed by aoo different farmers. These are 
only two instances of what is usual in the seed trade, and provided the 
wholesaler ensures, by making use of the Station, that the seeds he distributes 
are of high quality, a single test conducted on his behalf covers the hundreds 
of smaller lots into which the original bulk may eventually be subdivided 
and sold. 

The small but steady increase in the volume of the work between the 
years 1914 and 1918 was very marked. This was the direct result of 
the compulsory tillage campaign inaugurated during the Great War. Hy 
1922-23, however, tlic number of samples tested at the Station fell to 2,926, 
the explanation being that the Government of Northern Ireland had then 
assumed responsibility for seed control in the six counties under its juris- 
diction. (Consequently, many of the mereliants and most of the farmers 
in these areas no longer sent samples to Dublin, but made use of the Belfast 
Station which had just loeen eslablivslied. Since then the number of samples 
received for test at the Dublin Station lias on the wliole shown an upward 
tendency ; and in recent years the inerc^asc has come about largely as a 
result of the (ioverument's wlieat -growing scheme. 

The samples referred to in Table II, as being tested on behalf of the 
Department’s Officers are, in the main, made up t)f vseeds used for laying 
down ex]>erimental and demonstration plots, of seeds for relief schemes, 
and of pureline and other seed eultures raised by the Plant Breediiig Division, 
but none of these* call for any s})ceial mention. 

A relatively large numl>er of tests are grouped together undei* the lieading 
Investigations and Miseellanebus. Many of tli(*se tests were merely cheek 
or duplicate tests carried out to c*onfirm earlier results or in connection 
with seed disinfection trials on behalf of the phytopatholugical section of 
the Seeds and Plant Disease Division, as it was then known ; but by far 
the greater number were conducted with the object of developing a more 
satisfactory technique in eonnection with official sccd-iesting routine. In 
the early years tliere was no^ unified method of approach to this sort of 
work. Optimum conditions for germinating the various kinds of seeds 
were cither unknown or difficult to reproduce with the apparatus available 
and rules for seed testing that could be subscribed to by all countries with 
a seed-control service did not exist. Only by repeated experiments in the 
laboratory could these gaps in our knowledge be filled, and it is of interest 
to npte that between the years 1924 and 1931 when the International Seed 
Testing Association was endeavouring to draft common rules to be followed 
by the Directors of affiliated Seed Testing Stations throughout the world, 
the results of investigations which had been carried out at Dublin 
in a great measure, to clarify many of the technical points at 

issue. 



Effect of the Wobk* 

With this as a geneTal background to the volume of work carried out 
at the Dublin Station we can now examine in some detail its effect on the 
quality of agricultural seeds available for sowing purposes in Ireland* To 
do so it will be necessary to take the year 1909-10 as our starting point 
and review the whole matter in the light of the possible control which Part 
II of the Weeds and Agricultural Seeds (Ireland) Act, 1909, conferred on 
the Department of Agriculture and Technical Instruction and on the Station. 

Generally speaking the position at that time was extremely bad as regards 
the quality of seeds available for sowing purposes, but in all fairness it 
must be said that certain wholesale merchants and retailers were distributing 
seeds of relatively hi^h standards of germination and purity. This being 
so the question arose as to how the quality of the low grade seeds could be 
improved, but before the problem could be satisfactoril}^ approached in 
practice the principal contributing causes of this general inferiority had to 
be determined, and it was in this connection that the information obtained 
at the Station proved to be of great value. Under the terms of the Act 
official samplers were appointed to inspect stocks and, if necessary, to take 
samples of agricultural seeds exposed for sale. In this way a great amount 
of very useful information was obtained from which it became iiKireasingly 
clear that the general inferiority of the seeds in commerce at that time 
could be attributed to one or other of the following causes : — 

(1) The presence of light or immature^ seeds and weed seeds in parcels 

of ryegrass and other seeds of low bushel wt^ight. This arose from 
imperfect cleaning. , 

(2) Tlie sale of cleanings from ryegrasses and clovers. 

(8) Reduced vitality of seeds owing to their age and improper storage. 


The Effect of Impeefect Cleaning. 

It is obvious that no amount of machining or other methods of cleaning 
could make a dead seed germinate, but where a low percentage of germi- 
nation in a fresh well-harvested sample was due to the presence of light 
and immature seeds — ^a common feature in ryegrasses — ^it followed that the 
xemoval of these would improve the bushel weight of the sample, raise its 
germination, and at the same time improve its purity by removing such 
light material as the seeds of Yorkshire Fog, chaff and other debris. 

In connection with such terms as germination and purity it should be 
in mind that all tests referred to in this report, unless otherwise 
stated, have been carried out according to what has come to be known as 
the ** Irish Method/^ which, in short, means that all seeds in a sample 
of the kind in question, irrespective of their stage of development, aie 
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regarded as pure seeds and are accordingly tested for germination. On the 
other hand in tests made according to the so-called ‘‘ Continental Method ” 
light and immature seeds are removed as impurities, consequently the 
germination tests are carried out with specially selected seeds only. It 
follows from this difference in method that a sample of Perennial Ryegrass 
or Cocksfoot seed with a high percentage of light seeds, but otherwise normal, 
will show a high purity figure and a low germination result according to 
the Irish Method, while the same sample if tested by the Continental Method 
will show low purity and high germination figures, but since purity is deter- 
mined by weight and germination by numbers, the variations in the results 
will not be compensatory. This is clear from the figures shown in Table III 
which were obtained from tests made according to both methods on an 
inferior sample of Perennial Ryegrass seeds : 


Table 111. 

Showing the Results of Tests made l>y the Irish and Continental Methods 
on a Sample of Perennial Ryegrass Seed of low quality. 


Perennial Hyegrash Seed 

Ihirity 

j Germination 

1 


i 

Per cent. 

l*er cent. 

Irish jMcthod . . 

lKi.4 

54 

Continental Method 

78. S 

m 


From this Table one can infer in the first place that the sample contained 
8.6 per cent. (100 — 96.4) of impurities which were in all probability made 
up of weed seeds and debris. Secondly that the sample contained 17.6 
per cent. (96.4 — 78.8) of light or immature Perennial Ryegrass seeds which 
were removed when making the Continental juirily test, and finally that 
98 per cent, of the selected' mature seeds that rcmaiiu^d were alive. In 
other words by proper cleaning, whicdi would ha\e removed the light seeds 
and also a considerable amount of the weed seeds and debris, this very 
inferior material could have been converted into a. high grade sample of 
Ryegrass seed having an analysis of approximately 98 per cent, germination 
and a purity figure somewhere in the region of 98 j)er cent. 

The effects of imperfect cleaning on the quality of Ryegrass seeds may 
also be seen from the figures in Table IV which represent the average per- 
centages of germination and purity of all Perennial Ryegrass samples taken 
under the Weeds and Agricultural Seeds (Ireland) Act and tested in the 
Station in 1918. Sufficient data is not now available to enable the question 
to be examined in as great detail as one would wish, but it may be assumed 
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a v0(^K>]w^ degree of certtda^y that the low basfaei wejghta fiauiBd 
in certain cases were due in the first instwaee to the presence of large ^noan- 
tijties of Ii|^t immature seeds in the samples, which in turn had the efiect 
of lowering the germination figures, and in the second to the presenee of 
oonsideraUe amounts of the seeds of Yorkshire Fog and other ini^urities 
which Bxe revealed by the gradual reduction of the purity figures. 


Table IV. 

Showing the Average (ieriniimtion and Purity Figures obtained for all 
Samples of Perennial Ryegrass Seed taken under the Weeds and 
Agricultural Seeds (lrt*land) Aet, 1{)09, and tested in mi8. 


1 

Bushel Wright 

1 

Average j 

per rent. | 

Genninatiou j 

A verage 
per eeui. 
Purity 

lb, 1 

28 

1 

1 

«a , 

Or.h 

2(i 

70 i 

95.0 

24 , 

1 

65 1 

96.2 

22 ' 

60 1 

90.0 

20 1 

57 1 

92.1 

IH , 1 

I 

47 1 

89.2 

16 ' 

41 

80.2 

14 1 

85 1 

t 

82.1 

12 1 

27 

74.8 

10 

14 1 

1 

1 

67.1 


Injconnection with the details which appear in Table IV it is questionable 
if all the various grades referred to were really natural growth products 
at alL In fact one would be inclined to suggest that seeds of the lower 
bushel weight, were largely made up of the cleanings from better quality 
Ryegrasses and put on the market as “ White Hayseed.” If we apply the 
lesson to be learned from Table III to those bulks whose bushel weights 
were 20 lbs, or over it is clear that they could have been greatly improved 
by suitable cleaning and converted into seed of reasonably good quality ; 
but irith regard to the materials of the lower bushel weights wliich varied 
from bad to worthless it is difficult to see how cleaning could have any 
marked beneficial efi^t on them. 

“ Hayseed ” and “ White Hayseed.” 

TJo.get nn accurate idea of whet these low grade “ Hayseeds ” were 




exajowe results ojf a detailed analysis as earned out in the 
$latiou„ and) in this connection^ a sample of seed 'which w^as taken in 191B 
on the premises of an Irish seed merchant, who offered it for sale at 
two shillings per bushel, will serve as an illustration of what was, in all 
probability, the sweepings from a hayloft. A case may be made, from the 
point of view of mass seed-selection, for using hayloft seeds from first-crop 
hay of good quality ; but as may be inferred from the analysis of the seed 
in question the hay from which it came must have been very inferior. Of 
the total weight of the seed only 62,55 per cent, consisted of pure seeds 
of agricultural value, such as Perennial and Italian Ryegrass, while the re- 
maining B7A5 per cent, of the sample consisted of the seeds of weeds and 
debris. Figures like these, however, give a very imperfect picture of the 
true state of affairs, but by advancing the test a stage further tlie worthless 
and positively harmful nature of such material ('an be seen at a glance. 

Table V (‘ontains a list of the differt'ut kinds of weed seeds present in this 
particular sam]»le, and also the approximate number of seeds of each to be 
found in ('very pound wtnght of tlie bulk. From this it emerges tliat each 
pound of the Hayseed eoniairu'd in the region of 150,000 seeds of Rye- 
grass and 100,000 weed seeds, and to make matters worse only 55 percent, 
of the Ryegrass s(‘eds wen' filive and capable of germination under laboratory 
conditions. 


TABLE V. 

Showing the Kind and Estimated Number of \Ve(*d Seeds in each Pound of 
a Samj)le of “ Hayseed tak(‘n on tlie Premises of a Retail Seed 
Merchant in 1913. 


Kino 

] Nuinlier 
of Seeds 
j per lb, 
of 

} Sanipie 

1 

! 

1 Kind 

1 Number 
, of Seeds 
per lb. 
of 

j Sample 

York«lure Fog 

72,640 

1 

l^icris 

227 

Sheep Sorrel 

• ^ 

40,0a2 

Sowthistle 

i 227 

Brome Grass 

1,580 

Cat’s Ear 

; 681 

Buttereiij) 

8,172 

Conunon Daisy 

1 

; 4,086 

j 

Crepis 

j 19,076 

' Chickweed 

1 

a, 178 

“ llairgrass ” 

1 5,675 

i 

Aira sp. 

4,540 

Fiantain . . 

S,405 

Mustard . . 

681 

Suckling Clover 

7,264 

Scirpis 

227 

Ox-eye Daisy 

908 

Woodrush 

2,497 

Swaet Vernal 

454 

Forget-me-not 

2,724 
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With the information contained in Table V at our disposal and assuming 
that the bushel weight of the material was 10 lb. and its price 2s. per bushel 
it follows that the purchaser, who probably thought he had got a bargain, 
was in reality paying at the rate of 9d. per lb. for pure germinating Rye- 
grass seeds at a time when the best quality seeds of these grasses were 
freely offered at Sd. per lb. A transaction like that is undoubtedly bad 
business especially when it is borne in mind that if two bushels of this 
material are sown per statute acre, weed seeds arc actually sown at 
the rate of 1,000 per square yard. 

As may be inferred from this illustration, the sale of “ Hayseed or the 
sweepings from haylofts was a most iniquitous system, especially where 
the hay was of inferior quality, but the sale of cleanings from Ryegrass 
seeds was infinitely worse. This will be obvious from the following details 
which refer to a fairly typical sample of “ White Hayseed ” that was taken 
on the premises of a seedmerchant in the West of Ireland : 


Pure seed (Perennial and* Italian Ryegrass) 21.85 per cent. 
Injurious Weed Seeds . . . . . . 27.75 „ 

Other weed seeds and debris . . . . 50.40 „ 


Each pound weight of this material contained some 400,000 weed seeds 
and approximately 50,000 ;seeds of agricultural value, but the germination 
of the latter was only 58 per cent. Use of this material at the rate of two 
bushels per statute acre would result in the sowing of approximately 1.600 
weed seeds and 200 Ryegrass seeds per square yard ; but as the germination 
of the latter only reached 58 per cent, under optimum conditions, its germi- 
nation in the field would certainly not exceed 20 per cent., and furthermore, 
the majority of the young seedlings that might appear would soon be 
smothered by the developing weeds. Here again the false idea of cheapness 
is shown by the fact that the small amount of pure germinating Ryegrass 
seeds present in this sample cost the purchaser about Is. 8d. per lb. or 
approximately six times their market value. 


Cleanings from Clover Seeds. 

The cleanings from clover seeds reached this country from outside sources 
and in its own way this material was quite as bad as the grass-seed cleanings 
that were produced at home. At this time few retail seed merchants or 
formers in the West of Ireland could identify the various clover seeds or 
their impurities, and if the weed seeds present in such samples were ap- 
proximately similar in size and colour to the clover seed themselves they 
generally passed unnoticed. The nature of one of these samples becomes 
clear from the following details which refer to a sample of that was 
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offered for sale in this country as White Clover though more than one 
half of its weight was composed[ of weed seeds and debris. 

Pure White Clover seeds . . 21.55 per cent. Germination 28 per cent. 

Other seeds of agricultural value 27.91 „ 

Weed seeds and debris .. 50.50 „ 

The weed seeds present in this sample belonged to twenty-two different 
kinds of plants, and amounted in all to approximately 500,000 in each 
pound of the so-called White Clover. In other words if this material was 
sown at the ordinary rate of 2 lb. per statute acre, weed seeds would be 
sown at the rate of 200 per sq. yard, and the resulting plants would almost 
certainly smother the few clover seedlings that might make their 
appearance. As in earlier examples the elicapness of this seed may have 
been the possible attraction, but its cheapness is more apparent than real 
since the pure germinating seed which it contained actually cost 10s. per 
Ib. or live times the market value of White Clover seed of the highest 
quality. 


The Sale of Old Seeds of Low Vitality. 

Experiments carried out at the Department’s Station and elsewhere on 
the longevity of agricultural seeds jiroved that when seeds of high quality 
were stored under dry and cool conditions the fall in tlie penTntage of 
germination was comparatively small for the first }'ear or so, but after that 
time the germination dro}))K‘d rapidly and readied zero in most cases when 
the seed was about ton years old. In the early years of seed contTol work 
in Ireland good storage eonditi<a)s were not alw’ays available on the premises 
of retail seed merchants, and bulks of seed left unsold at the end of the 
season were often kept over the winter in dam}> stores under eondilions 
that could only result in a rapid loss of vitality. As a rule fresh steeds were 
procured the following year, and if these were disposed of early, th(‘ old 
stocks were worked off at cut jiriccs ; but it often liajipened that these 
seeds wer<^ kept in storage for ^several years and wttc absolutely worthless 
by the time thej^ were sold. This is abundantly evident from the analysis 
of various samples of seeds taken on the preiuiscs of rc;tail s<‘ed mereliants 
during the years immediately following the introduction of the Wi'cds and 
Agricultural Seeds (Ireland) Act, 1900. Judged by tlieir ]>urity figures 
these seeds were probably quite good wdien new^ ; but, as may be seen from 
Table VI, they were for all practical purposes dead at the time of sampling. 



TABLte VI. 

Showing the Low Vitality in Old Seeds sampled under the 
Weeds and Agricultural Seeds (Ireland) Act, 1909. 


Kind of Seed 

i 

! C^miination 

Purity 

Perenniul Hyejjrass 

i Per c*ent. 

* • ! ^ 

Per Pent. 

98.H5 

Italian Uyegfrass 

0 

90.4 

Cooks f(Mjt 

if» 

99.5 

Meadow Fes<‘U(‘ 


99.25 

Timothy 

• , 

99.25 

Red (lover 

I 

. . : 2 ; 1 hard 

97.9 

Alsike Cl<»ver 

. . j 1^2 „ 

99.0 

Rye 

. . 9 

99.29 

Mangel 


, 99.;n 

Turnip 

« 

99.27 

Swede 

15 

j 99.80 


Working of tiif Wkkos and AoRU'Di/ruKAL Seeds 
(Ireland) Act, 11)09. 

The distribution of imperfectly cleaned seeds, loft sw(‘('piiigs. White 
Hayseed,” clover screenings and old seeds shows the weak ])oiiits in the 
business methods of the Irish seed trade about the lime (iovernmentai 
control was undertaken, though as previously mentioned several wholesale 
and retail seed men'hants were handling agricultural seeds of relatively 
high quality. Enormous quantities of very inferior seeds were on offer 
and freely bought by farmers throughout this country, and it was only by 
making full use of the powers conferred under the A(‘t that this worthless 
material was finally driven off the Irish market. 

Under the terms of the Act, Inspectors of the Department of Agriculture 
and Instructors in Agriculture were appointed official samplers, and each 
year during the montlis of February, March, April and May they inspected 
the premises of seed mcn'Jiants in their districts and took scaled sampler 
of the seeds exporsed for sale there, which they forwarded to the Station, 
leaving with the vendor duplicate sealed samples. Before these samples 
were tested the general average quality of the seeds available in that year 
was determined from samples sent voluntarily by merchants and farmers, 
and in this way standards of quality were set with which the samples taken 
under the Act were afterwards compared. The standards of germination 
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and purity, for the kind of seed in question, were always set well below the 
corresponding average figures obtained in a particular year, and they 
generally varied from year to year dcj)ending on the quality of the seeds 
available. 

When the samples taken under the Act were tested and the results com- 
pared with the standards for that year the vendors of unsatisfactory seeds 
were advised of the results of the tests made of their seeds and further 
portions of the working samples in question were forwarded to each. In 
this way a merchant, whose seed did not come up to the required standard 
of purity and germination held two samples of the bulk in question whieJi 
he could have tested at any Station in the world as a cheek on the official 
results, but such cheek tests were v(tv rarely resorted to. In the ease of 
a first offence the retailer from whom the seeds were* taken, as well as the 
wholesaler who sui)plied them, received an ollieial warning, and both were 
advised to make gr(‘at(T use of tlie seed testing service in future; but in 
the ease of a se<*ond or subse<}uent offence the names and addressees of the 
retailer mid the whol<*saler wlio su]>plied the seed in the current year, to- 
gether with the germination and ])urity figures, wctc* ]>ublished in the form 
of “ Black-lists " and circulated to some 5.000 Ai'iidors of agricultural sc‘cds 
througliout the (‘(Jiintry. The use* to wliieh tJiest^ lists wctc put by a re- 
cipient dependc'd entirely on wliether his own nanu’ or that of his local 
competitor appeared on it. but in either ev(‘nt th(‘ informal ion contained 
in these “ Black-lists ” soon reached the farim^rs m the district. In an 
extremely bad ease, or in a ease where a merchant persisted in the sale 
of inferior seeds after a warning liad be<‘n gi^’(*n or after liis name had 
appeared on a Black-list/’ the details eoneerning his nnsatisfaetory seeds 
were publicly jiosted in the \ ieinity of the town in which he did InisinCwSS. 
and this rather drastic action generally had the desired effect. 

During the early years of tlie working of the Act the position was sc(u to 
be so bad that in January, 1912, a conference was called b(‘tween repre- 
sentatives of the seed trade of Ireland and oliiccrs of the Department of 
Agriculture and Technical Instruction, At this conference tlie work of 
the Seed Testing Station was explained in detail and the state of the trade, 
as revealed by the samples taken under the Act, frankly discussed. No 
formal decision was arrived at, but in July, 1918, matters came to a head 
when the Irish seed cleaners and merchants held a meeting in Belfast and 
passed a resolution ^n the following terms : 

“ That we seed cleaners and merchants hereby agree as testified 
by our signatures hereto not to sell from this date for use as agricul- 
tural seeds in Deland any White Hay, Brown Hay, Cleanings, Blowings, 
Holcus (or articles of .similar description) or Perennial Ryegrass under 
20 lbs. per bushel or Italian Ryegrass under 16 lbs. per bushel.” 

This was a very satisfactory step in the right direction, and it was followed 
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by a later agreement, signed in Belfast in September, 1915, whereby the 
Irish seed cleaners undertook to carry out the terms of the foregoing reso- 
lution and at the same time to raise the minimum bushel weight of Perennial 
Ryegrass from 20 to 24 lb., and of Italian Ryegrass from 16 to 18 lb. 
No further formal agreements have been signed since that time, but improved 
cleaning machinery and ti*ade competition have combined to raise the 
bushel weights to 28 lb. in the case of Perennial Ryegrass and to 22 lb. 
in the case of Italian Ryegrass. 

Effects of the Weeds and AGincci/rcKAE Seeds (Ireland) Act, 1909. 

From what has been sxiid it is possible, it\ tlie first j>lace, to get a fairly 
accurate idea of the very inferior quality of much of the agricultural seeds 
that were used in Ireland in the i^arly part of the j>rescnt century, and 
secondly to arrive at a deliiiite opinion as to the main causes that were 
responsible for this inferiority. Finally the c‘ontrolling machinery that was 
set in motion in 1009 to effect the necessary cure has been briefly described, 
and in the remaining part of this article it is hoped to show that this ma- 
chinery has been completely sueeessful. 

In tlie year 1910 out of a total t)f tOH samples of seeds taken under the 
Act, 327 (or 66 per cent.) were found to b(‘ most unsatisfactory, 
in fact the majority were described as “ atrocious,’' and that in a season 
when the comparative standards for gc‘nninaiiou and jiurity were \'cry low. 
By 1911 the figure for the unsat isfa<‘tory sam])ks had dropped to 56 per cent., 
but this improvement was not maintained, and in lt)12 it rose again to 
69 per cent. This is the higlicst figure ever recorded, and means that of 
every three samples taken under the Act in that year two were 
either very inferior or worthless For the next two years the figure dro])ped, 
but by 1915 it w'as back again at 68 per cent. From that time onward, 
however, a rapid and sustained improvement set in, and in the year 1936 
w^hen 827 samples of seeds wejrc taken and tested under the Act only 1 per cent, 
of these was found to be unsatisfactory, even though the comparative 
standards for germination and purity were relativ’^ely higher in that year 
than those in operation from 1910 to 1915. Though these results show 
the present state of affairs, with regard to the quality of the seed available 
for sowing purposes, in a very favourable light the position is in reality even 
better than the figures would indicate. In the early years of this w^ork 
the official samplers did not necessarily pick and choose the bulks to be 
sampled, but took samples more or less indiscriminately without reference 
to their probable quality as judged by a naked eye examination, while in 
recent years the majority of the samples taken under the Act and forwarded 
for test have been more or less specially selected on account of their ap- 
pearance, their age, or for some other reason. Had such a system been in 
force from 1910 to 1915 it follows that tlie percentages of unsatisfactory 
samples would have been considerably higher than are shown for those years 
in Fig. 1. 


c 
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TRUE VALUES 



Fig, 2 — l^owing the average “ true values '* for samples of Perennial Ryegrass Seeds tesltnl for 
merchants and farmers and for samples taken under the 19()0 and 1980 Acts 



A— Samples sent by merchants and farmers. 
B— Samples tested under the Seed Acts. 
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f^ig. — Sbowiiig Xht annual average “ true values " for samples of Cocksfoot Seeds tested for 
merehants and fanners for samples taken under the 1909 and 1986 Acts. 



A— Samples sent by mercliants and farmers. 
B^->Samples tested under the Seed Acts. 
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While the illustration referred to gives a general picture of the almost 
complete disappearance of inferior seeds from tlie Irish market this becomes 
more evident from an examination of the gradtial improvement shown in 
the quality of the different kinds of seeds taken annually under the Act. 
Of the examples selected some, like the Ryegrasses, are produced at home ; 
Cocksfoot and White Clover seeds are usually imported from the Continent ; 
while the stocks of Mangel seed used in this country are largely raised in 
England. 


Strictly speaking, the quality ” of a sample of set‘d depends on a number 
of factors as, for instance, its vitality, its purity, the nature of the impurities, 
its strain and source of origin, the presence or absence of seed-borne disease 
organisms and so on, but for the purpose of these illustrations it will be 
sufficient to coniine i)ur attention to a considerationi of the gennination 
and purity figures alone, and calculate what is known as the “ true value 

PX (r 

or “relative worth” of the seed: — TV — . In the aeeompanving 
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graphs the average annual true values for the seeds in cjuestion ant plotted 
against the year of test and each graph shows the position with n^gard 
to seeds sent voluntarily for test and to those taken under the Seed Acts. 


As may be seen from Figs. 2, 0, 4 and 5, the quality of the seeds sent 
voluntarily for test by merchants and farmers in the early years of the 
Station’s activity was relatively poor ; but the upward teiideney of the 
curves, which reveal expected annual variations, shows that on the whole 
a steady improvement has been maintained right through the j)eriod under 
review. As was to be expected the corresponding curves prepared from the 
data obtained from samples taken under the Seed Acts started at much lower 
levels in 1910; but again, owing to the rapid improvements that took 
place in the seed trade, these curves rose rapidly, generally remaining im- 
mediately below, but in some eases actually touching higher point,s than 
the corresponding curves representing the quality of tlie samples sent 
voluntarily. Instances of this may be seen in the case of White Clover 
samples taken in the years 1919, 1921, 1922 and 1924 ; of the Mangels taken 
in 1920, 1921, 1928, 1927 and 1930 ; and of the Cocksfoot seed taken in 
1921 and 1986. 


The improvement shown in the quality of the seeds mentioned here may 
be regarded as typical of what has taken place in the case of most of the 
other agricultural seeds used in this country. Of the imported field crop 
seeds, however, flax, swedes and turnips show least change and for the simple 
reason that there was less room for improvement in the case of these seeds 
which, on the whole, were always of fairly good quality. Their purity was, 
as a mle, Iiigh, and provided the stocks were fresh the germination figures 
rarely dropped to the low levels frequently found in the case of grasses 
and clovers. 



Cereals* 

With the exception of the past few years, when a considerable quantity 
of seed wheat of high quality was imported into this country to meet the 
demands arising from the Government’s Wheat Scheme, the supply of cereal 
seed has been produced at home. At one time small amounts of oats of 
Scottish origin were imported as foundation stocks by way of a “ change 
of seed ” but generally speaking the Irish farmer saved his own cereal seeds 
for sowing purposes and, in the case of oats especially, he showed himself 
to be a very shrewd judge of quality which he (!orrectly correlated with the 
weather conditions experienced at harvest time. From the annual records 
it is abundantly clear that as a rule seed oats, wheat, barley and rye are 
of high quality following a dry and sunny harvest, and in such years farmers 
do not use the Station to the same extent as when the harvesting conditions 
have been unfavourable, and the quality of the seed is suspect. As may 
be seen from Figs. 2, S, 4 and 5 the effect of seasonal variations is not 
contined to Cereals, and in Table VII this feature is revealed in a rather 
striking manner for wheat, oats, barley, rye, perennial and Italian rye- 
grass seeds that were sent voluntarily for test. 


TABLE VII. 

Showing Variation in the Average (h^rmination Figures obtained for certain 
Seeds following good and bad Harvest Years. 



Avehage 

PEKCrKNTAGE OF CkRMINATION 

EOli Harvest 

Years 

SEtll) 

1908 

1911 

_ ; 

1034 

1988 

Wheat .. 

01 

9a 

79 ’ 

98 

8.'> 

Oats 

80 

i 

91 

88 

90 

86 

Barley . . , , j 

I 

t , 

79 

97 

88 

9i 

87 

Rye . . 

68 " 

»1 

76 

86 

81 

Perennial Ryegrass 

72 

89 1 

80 

94 

7.5 

Italian Ryegrass 

68 

85 

81 

90 

78 


With regard to these results one cannot be absolutely sure that all the 
samples of seed used in the preparation of the average germination figures 
were grown in Ireland ; but we can be reasonably certain, at least, that they 
were produced in the British Isles where weather conditions were more 
or less similar in the years referred to. At this distance in time the writer 
cannot speak with certainty as to the kind of weather that prevailed prior 
to and during the harvest of 1908, but from the quality of the seed obtained 
in that year it would appear to have been unsuitable for seed saving. On 
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Fig* 4 — ^Showing the aanuaJ average “ tnie values ” for saiDfdes of White Clover Seed tested for 
merchants and farmers and for samples taken under the 1909 and 1906 Acts. 



A — Samples sent by merchants and farmers. 
B — ^Samples tested under the Seed Auto, 
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Fig, 5 - Showing the annual average “ true values ” for samples of Mangel Seed tested for 
merchants and fanners and for samples taken under the 1909 and 19«% Acts. 

Calculations are based on total seedling production, which usually exceeds 



\ — Samples sent by merchants and farmers. 
B — Samples tested under^the^^Seed Acts. 
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the other hand the summer and autumn of 1911 were particularly favour- 
able for seed production, and as a result the quality of the seed harvested 
in that year was exceptionally good. It might appear at first sight that 
the improvement noted in 1 91 1 was the direct result of the new Seed Control 
programme ; but as may be seen the seeds tested after the unfavourable 
harvest of 1924 show a very considerable drop in quality while the good 
effects of the 1934 season are shown by the high quality of the seeds saved 
in that year. The wet and sunless summer of 1938 will long be remembered 
and the disastrous effect which it had on agricultural seed production is 
clearly shown in the last column of Table YTT. 

Results like these sliow the futility of attempting to set arbitrary standards 
of germination for the various kinds of agricultural seeds at the beginning 
of a seed year, say in the month of Se}>t ember. These must of necessity 
vary from year to year depending on weather conditions in the different 
seed producing countries, and it is only towards the end of the sowing 
season that one can say with any degree of certainty what the quality of 
the seed available has been in that year. By making use of this information 
as a basis for evaluation it is then possible to set standards with which the 
samples already taken under the Acts may be compared. In early spring 
very frequently seed merchants ask to be informed of the minimum standards 
allowed for the germination of the various kinds of agricultural seeds, but 
since no standards are fixed, at that time the only advice one can give to such 
an inquiry is that the merchant should fix his own standard of quality by 
purchasing nothing but the best seed procurable. 


Conclusion. 

In attempting to outline in this short article the value of scientific seed 
control and what it has accomplished in Ireland during the past thirty 
years many points of interest have of necessity been omitted. For instance 
no mention has been made of the work done at the Station in connection 
with the identification of seed-borne disease organisms, their dissemination 
and control, or of investigations that have been carried out concerning the 
source of origin of agricultural seeds ; but these and other questions have 
received a considerable amount of attention as occasion arose. This note 
is primarily intended to throw some light on the germination and purity 
of the agricultural seeds available to the Irish farmers in the early years 
of the present century, and to compare the state of affairs that existed 
then with the position as it is to-day. Evidence has been produced to 
show that while a certain amount of relatively good seed was always on 
the market for those who were prepared to look for it and to pay the price 
asked, much of the grass seeds produced at home as well as some of the 
imported seeds were useless for sowing purposes but were, nevertheless, 
bought and sown in the poorer parts of the country. To-day, however, 
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as a result of the Department’s Seed Control service, coupled with more 
enlightenment on the part of the fanners themselves, and with the co- 
operation of the members of the Irish seed trade, all that has changed. 
Such worthless material as old seeds of low vitality, “ Hayseed,” and the 
screenings of grasses and clovers have for all practical purposes disappeared, 
with the result that Irish farmers in the most backward parts of the country 
can procure the best agricultural seeds in the world, provide'd they make 
full use of the service which has been placed at their disposal. 
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THE EFFECT OF FIBRE AND “ BULK ” IN 
THE DIETARY ON THE PROGRESS OF 
CHICKENS AND ON THE PREVENTION OF 
FEATHER PICKING AND CANNIBALISM. 


BY 

E. J. SiTEEHY, D.Sc., F.R.C.So.L, and E. M. Hurkk. 

Animal Nutrition Department, ITniversity Colle^je, Dublin. 

(i). INTRODLICTION. 

The chemical constitution of the dietary of ehiek<nis has proved so alluring 
that investigators hav(‘ given less attention to the mechanical aspect of 
the problem, /.e., the physical effect of the food on the alimentary tubt‘. 
In a general paper arising out of work done principally on pigs and dealing 
with this aspect of nutrition the writer (1) pointed out that the clashing of 
opinion which sometimes marked the contentions of the scientist and the 
practical feeder was due to the ignoring, by the former, of the physical 
effects of food constituents : he also referred to the possibility of arriving 
at fallacious conclusions, from experiments in which only the supply of 
proteins, minerals, vitamins, water and energy was taken into account. 
Since then a series of experiments have been conducted on chickens so 
as to relate some of the general statements of the earlier paper to the specific 
case of poultry, and to investigate the question of “ bulk ” and fibre of 
different kinds on chicken growth and l)ehaviour. 

(ii).— PREVIOUS WORK. 

Practical feeders from their own observations have come to adopt feeding 
practices which usually give satisfactory and frequently give excellent 
results. The practices are empirical however. The scientist on the other 
hand constructs step by step, as new knowledge is discovered, the frame- 
work of a complete dietary. While unfinished this scientific framework 
may not be in agreement with many of the ideas of the empirical feeder. 
Indeed, owing to the pitfalls in experimental technique, data from different 
sources do not always agree, yet the accumulation of new facts by successive 
workers enables the scientific viewpoint to prevail. 

The contributions to our knowledge of “ bulk ” and fibre in 
poultry nutrition come from many countries. Rhys (2) working 
with growing pullets and laying hens obtained similar results firom 
maize when fed as meal and as the more bulky flakes. From experi- 
ments on digestibility many workers (8) have determined that fibre 
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is very poorly utilised by poultry. Coarse and semi-lignified fibre is not 
digested at all, wliile that in the common feeding stuffs is digested to the 
extent of 10 to 15, and in a few eases, to 20 per cent., of that present. Fibre 
per se added to a dietary does not depress the digestibility of the other 
constituents and merely acts as a diluent but in the case of fibre forming 
an intrinsic part of the foods used it has been shown to have a depressing 
effect so lliat the digestibility of the other organic constituents of a high 
fibrous food is less than that of oiu* whose fibre content is less. Morris, 
Thompson and Heller (3) found that notwithstanding the addition of ground 
oat hulls and alfalfa stems to a feed mixture, thereby raising the percentage 
of fibre in the mixture from 8 to 10 per cent., the growth rate of chicks on 
tlu; comparable mixtures was more or less alike when the food consumption 
was similar. Tomhave and Mumford (i). however, considered 7 per cent, 
of fibre in the dietary exeesMve in experiments in which the fibre was altered 
by changing the proportion of cob (‘orn meal. At Oklahoma Experiment 
Station (5) when the dietary of eluekens was made more fibrous by the 
additiem of ground cotton burrs and peanut hulls there was little effect 
on healtli and rate of growth till U) ])er (*ent. was exceeded. When Miller, 
Waynt and B<ars(‘ (0) increased, by adding oats, the fibre content of a 
t‘hi(*k dietary to 8 per cent, the food elficieney was reduced so that the 
optimum of fibre had been <'xceeded. Working with fattening chickens 
(Yuiekshank (7) found Sussex ground oats and milk a su})erior ration to 
groun([ barle\’ or ground maize and milk. lYesumably the Sussex oats 
contained more* fibn* than harle\ or maize. One of the ])rcscnt >\Titers 
(K.J.S.) in a ])aper to the Fourth World’s Poultry Congress (8) on the other 
hand, appeare(f to sliow that a eoneentrated dietary containing only 4.8 
per <*ent. of fibre gave better production than more bulky dietaries in whieh 
the fibre content rose to 5.t, <1 and 6.8 per cent. A study of the results 
of these tests, in whieh cod liver oil was not fed, would indicate that the 
superiority of the more eoneentrated mixtures was due to their greater 
caroteiK^ (‘onteut. arising from tlie higher proportion of yellow maize in these 
mixtures. Shaw and Fisher (9) who measured the bulk of meal mixtures 
fed to poultry drew attention to the necessity for taking the volume of the 
vSteeped rather than the dry meals. 

Information regarding bulk " and tibrt^ is frequently forthcoming from 
experiments conducted for the purjiose of comparing certain feeding stuffs. 
Roberts and Carrick (10) got evidence to show that in an otherwise eon- 
eentrated mixture 80 per cent, of oats was equal to 15 per cent, each of 
wheat bran and wheat middlings for chickens. They express the opinion 
that the fibre in a chick ration could be increased to 8 or 0 per cent, without 
harmful effect on rate of growth or mortality. Experiments conducted 
in Northern Ireland (11) gave evidence of better winter egg production 
on a mixture of pollard (4 parts), wheat bran (2 parts), maize (2 parts), 
Sussex ground oats (1 part), suitably supplemented by minerals and proteins, 
than on a more concentrated mixture similarly supplemented and comprising 
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pollard (4 parts), maize (8 parts), and Sussex ground oats (1 part). 
Fangauf (12) claims that in view of the short food tube of poultry large 
quantities of bulky foods such as bran and oats may be fed without ham* 
pering production. Kennard (18) reports on the definite advantage in the 
case of laying fowl of adding oats to a concentrated ration. Newman (14) 
who conducted some pioneer tests on this aspect of poultry nutrition and 
who is convinced of the importance of bulk repeatedly declares in favour 
of a high proportion of bran in the ration of chicks, growing pullets and 
laying stock. Taylor and Lerner (15) bring forward evidence in favour of 
wheat bran in the dietary of chickens and growing pullets. 

Newman also makes reference to the advantage of wheat bran from the 
point of view of feathering. Of course feathering is affected by many factors. 
Tims Platt and Geircke (16) found that lots of chicks on a high protein 
mash feathered better than comrades on a low protein dietary. 
One of the present writers (E. J. S.) had similar experience with 
chickens \ised in another investigation now in progress. The picking 
of feathers as a prelude to cannibalism is, however, to be distin- 
guished from feather growth. Morris, Thom}>son and Heller (3) 
had considerable trouble witli feather picking and attenipted cannibalism 
in the case of chickens eating concentrated dietaries containing 8 . 1 and 5 . 1 
per cent, of fibre respectively. When the mixture was made more bulky 
by the addition of more fibrous foods feather picking was less in evidence. 
In tests at Purdue (17) it was noted that chicks on rations containing bran 
and middlings were much better feathered at ten to twelve weeks of age 
than those on rations containing comparable quantities of oats or wheat. 
An observation is recorded in ‘‘ Kggs (18) that the feeding of green food 
and swedes cheeked feather plucking. Millar and Hearse (19) credit oats 
and oat hulls with eanuibaUsm-))re venting properties. Because the ash 
from the oats or from th(‘ hull df)es not inhibit eaniiihalism it is concluded 
that the particular merit of the hull of the oat in this respect lies in some 
ingredient other than the ash whicli it cont^iins. Tlit‘y state that sawdust 
has no effect in the prevention of feather })ieking, from which it may be 
inferred that the potent agent is not fibre. Examination of their results, 
however, vshows that at the age of fourteen wrecks and again at thirty-two 
weeks the percentage of birds wdiieh feather-])icked on tlie corn ration 
supplemented by sawdust is very small in comparison with the percentage 
of those which fejither-pieked on the corn ration not so supplemented. 


(III). EXPERIMENTAL PROCEDURE. 

Ten days-old While Wyandotte chicks, which had been on a good rearing 
mash from hatching, were used for the test. The chicks were kept in houses 
in which the floors were made of a combination of wood slats and wdre 
netting. Each group was confined to an area of 55 square feet. An oil- 
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biirning Hover was used to heat each lot and the sleeping quarters were 
bedded with wood shavings for the first two or three weeks of test, after 
which no bedding whatsoever was used. Chicks do not pick at wood 
shavings to any appreciable extent prior to the age of four or five weeks ; 
but after that period litter of any kind may be consumed to such an extent 
as to interfere with experimental feeding. Individual weighings were made 
at intervals as well as at the termination of each experiment and observations 
were made throughout. The food consumption per lot ]>er week was re- 
corded, and from this and the number of chicks responsible for the food 
consumption each week the average w'ciglit of food consumed per chicken 
each week throughout the test, and consequently the total per individual 
for the )>eriod of the test, were determined. Except in one or two cast s the 
meal mixture w^as presented to the chickens in the form of dry mash, and 
this together with water, which w'as the only fluid supplied, was before 
the birds at all times. 


(IV).— EXPERIMENTS AND RESULTS. 

The following is an outline of the experiments j)erformed and the results 
i)btained : 


Exp. a. — To Compare the Effects of Maize Meal, Wheat Bran (Flake form) 
and Wheat Bran (gronnd to Meal), 


Three groups (forty-one chicks in each) were ])laeed on the following 
dietaries. 


Group 1 Group 2 Group 8 


Uod liver oil 

1 

1 

1 

Ground limestone . . ‘ 

1 

1 

1 

Common salt 


\ 

\ 

Separated milk powder . . , 

4 

4 

4 

Meat meal 

8 

8 

8 

Pollard * 

2(> 

20 

20 

Maize meal (yellow) 

flO 

25 

25 

Wheat bran (ordinary flake form) 

0 


0 

Wheat bran (ground into meal) 

0 

0 

35 

Fibre (per cent.) 

2.7 

5.6 

5.6 


♦ This refers to wheat offals and consists of the wheat grain less the white flour and bran 
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Practically all the chicks survived, and the linal weights after ten wecjks’ 
test were as follows : 

Average Weight 
lb. oz. 

Group 1 23 Cockerels .. 2 12^ 

17 Pullets 2 6 

(iroup 2 20 Cockerels . . 2 11 

20 Pullets . , 2 .■) 


(iroiip 3 20 Cockerels 2 11 

18 Pullets .. 2 0 

The following amounts of food were (‘ousumed : 

Group 1 Group 2 Group 3 
II). lb. lb. 

Per chicken in ten weeks . . . . 10 J 11] 10 J 

During a perio<i of fourteen days, i.e, in the sixth and seventh weeks of 
life, the water consumption per chick per day was determined to he as 
follows : < 

Group 1 Group 2 Group 3 

oz. oz. oz. 

2 3.1 3.1 

The ficces of Groups 2 and 3 were bulky and soft, while those of Group 1 
were comparatively much denser and drier, and this fact together with the 
difference in water consumption between Groups 2 and 3 on the one hand 
and (irouj) 1 on the other is related to the presence or absence of bran in 
the dietary. 

Luckil}', for the purposes of comparison, the food consumption of the 
three groups was more or less alike ; the experiencje of other tests would 
indicate that if pollard were omitted from the mixture (iroup 1 would have 
eaten less food than 2 or 8. The weight record shows that wheat bran 
when included in the proportions used in this test and in the particular 
mixture employed is equal to maize meal in nutritive value. 

While the calorific or energy value is appreciably less than that of maize, 
nevertheless to the chicken the mixture containing bran is as nutritive as 
the maize one, that is to say, a ration of lower energy value is equivalent, 
as judged by the progress of the bird, to one of higher value. This is in 
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keeping with rcsultvS obtained on other animals by one of the writers and on 
birds by other experiments. Tlie third group was included so as to determine 
whether the specific effect of wheat bran was in virtue of its flaky condition, 
and the results sliow that in the (‘ase of chickens this is not so. Actually 
(iroup grew more uniformly than <‘ither of the others and at the end of 
the experiment looked a better lot of chiekens. On the average they were 
heavier, but in view of the juimbers, not significantly so. A possible 
su])eriority of (irou]^ over Group 2 may conceivably be ex))lained by the 
fact that, in th(‘ ration of the bran was more intimately mixed with the 
otluT ingredients Ilian was the ease in Group 2 ration. Anyhow^ Group 3 
did at least as w^C‘11 as 2 even though the bran was. in the former, fed in a 
fin<‘ly groiuul form. 

With tlie exeejilion of some large eoekerels tht' birds of Group 1 were 
of somewhat smaller stature than those* of the othe r groups, nol wutlistanding 
the similarity in weiglit of (hmps 1 and 2. 


KEATHEHING AND KEATHEH PI( K1N(;. 

FentJu^r growth pro(‘eeded at more or less tlic same rate* in all greiups 
though the occurrenee in (irouj) 1 of feather picking at an e‘arly stage* 
in th<‘ experiment made it ajipear as if the birds of this group were slower 
than those eif the otlier grou])s in featlwTing. The* individual birds jiicked 
and ate either their own feathers or those oi tlieir ne iglibenirs : tliis occurred 
more or less continuously in (iroup 1. Ik’ire pateh(‘S ou the back, thighs, 
neck and breast and picked tails were frequent, and made this group appear 
very uneven and patch}’. In e'ontrast (Jreaips 2 and 3 appeared satisfied 
and tliere was no apjireeiable picking. At the te^rmination of the experiment 
the birds in (iroups 2 and 3 ware fully fealliered, except in the ease of a few^ 
chiekens w^hieh showed bare areas of small size on the neck and back. The 
slight superiority of Grou]) 3 over (iroiq) 2 in this respect ma}" be aeeounted 
for by the more intimate mixtiin' of llie ground bran with the otlier in- 
gredients ot th(* mash so that the birds were unable to differentiate and 
were foreed to efinsnme a uniform niixtun* (*on1 inuonsly. 
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Exfebihbnt B. 

Maize (and Barley) Meal v. Wheat Bran v. Wheat Bran Fibre, 
iTiree groups (forty-three chicks in each) were fed on the following mixtures 


Cod liver oil 

Group 1 

1 

Group 2 

1 

Group 

1 

Ground limestone 

1 

1 

1 

Sterilised bone flour 

1 

1 

1 

Common salt 

1 

1 

1 

Meat meal 

10 

10 

10 

Finely-ground oats 

15 

15 

15 

Pollard . . 

10 

10 

10 

Maize meal 

47 

21 

45 

Barley 

16 

7 

15 

Bran 

0 

35 

0 

Bran fibre 

0 

0 

3 

Fibre (per cent.) 

8.7 

6.4 

6.4 


♦ Bran fibre was prepared according to the teclinique used in cuuducting quantitative 
fibre determination, t.e., by subjecting bran to the action first of weak acid and, after 
washing, of weak alkali, subsequently washing clear of all alkali, and then drying the 
final product. 

An outbreak of coccidiosis, which occurred in the early part of the test, 
but which was subsequently checked, caused a set-back to tiie progress 
of these chickens and was responsible for casualties amounting to 17 per cent., 
12 per cent., and 15 per cent, of the numbers in Groups 1. 2 and 8 
respectively. 

The final weights at the end of ten weeks’ test were as follows : 




Average Weight 



Ib. 

oz» 

Group 1 

18 Cockerels 

1 

18 


28 Pullets 

1 

8 

Group 2 

14 Cockerels 

2 

5 


24 Pullets 

1 

14 

Group 8 

18 Cockerels 

1 

18 


24 Pullets 

1 

10 
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I'he following amounts of food were consumed : 

Group 1 Group 2 Group 

lb. lb. lb. 

Per chicken during ten weeks .. 10 1 12 J 11 

The water consumption was dctcrmiiuid accurately during the 9th and 
10th weeks of life, M^hen the daily consumption per chick was as follows : 

Group 1 Group 2 Group 8 

02 . 02 . 02 . 

8.8 7.7 4.1 


The droppings of Group 2 were bulky and soft while those of Group 1 
w^ere comparatively dense and dry : those of Group 8 were intermediate 
in character. 

It will be noted that Group 2 birds were appreciably heavier than those 
of (iroup 1, so that bran proved superior to maize, but the food consumption 
was also greater. The birds of Group 8 were similar to those of Group 1 
in weight and in size : those of Group 2 were larger in body size. From 
the data of water and food consumption and the final weights it is evident 
that the effect of the bran fibre was unlike that of bran. 

Feathering and Feather Picking. — Tho grow th of feathers appeared similar 
in the three groups ; but from the third week of the test onwards the chicks 
of iiroup 1 showed a desire to pick at one another. This habit developed 
to a considerable extent and bare patches on the bodies of this grouj) were 
obvious throughout the remainder of the test. At the termination some 
were naked and a number were only^ very s]iarsely covered. No trace of 
picking occurred in Group 2 till the sixth week when there was a very slight 
outbreak. Thereafter there was no further evidence of it and wdu*n the test 
terminated all the birds of this group were well feathered. Ciroujj 8 chickens 
in respect of feather-picking were intermediate between 1 and 2 : they were 
better feathered than those of Group 1 at the termination of the cxj)eriment, 
but inferior to Group 2 in this respect. As in Experiment A. bran ])rovt‘d 
superior to maize meal for the purpose of preventing feather-] )jeking which, 
of course, is the prelude to cannibalism. Apparently the bran di(;tary 
prodiJices a feeling of satiety which docs not occur with the maize meal ration. 
Bran fibre, as prepared for this experiment, sliowed the effect to sonu' 
extent, but conceivably the process of ])rcparation altered its character 
considerably and destroyed some of its physical properties, rendering it in 
this respect rather like the fibre of oats. Photograplis of some represen- 
tative chickens, from each of the three groups, taken at the termination 
of the experiment, are shown. 


D 
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Expkeiment C. 

Maize Meal v. Flaked Maize v: Wheai Bran», 


Three j^oups (fifty-five eliieks in each) were fed as follows : 


Cod liver oil 
Ground limestone 
Sterilized bone flour 
Common Salt 
Extd. soya bean meal 
Fish meal . . 

Finely ground oats . . 
Pollard 


Group 1 
1 
1 
i 
i 
6 
8 
18 
25 


Group 2 
1 
1 
i 
i 
6 
8 
18 
25 


Group 

1 

1 

i 

I 

fi 

8 

18 

25 


Maize meal 

40 

0 

Flaked maize 

0 

4.0 

Wheat bran 

0 

0 

Fibre (per cent.) 

4.1 

4. t 


0 

0 

10 

7.() 


The final weiglits, after ten weeks on test, an* stated below : 





Average Weight 




lb. oz. 

(iroup 

1 

20 ('<ickt*rel.s 

2 S 



2S Pullets 

2 t 

(iroiip 

2 

26 C<)fk<Tels 

2 {) 



•20 Piillots 

2 3 

(iroup 

3 

•22 Cockerels 

2 t 



‘28 Pullets 

1 12 


Taking the weights of Groups 1 and 2 as being alike it is eoneluded that 
maize in the flake form has for ehiekens a mitritiM* \alue similar f<» tliat 
of maize in the form of meal. 

Group 1 made an appreciably greater weight increment than Group 8. 
and the inference from this fact is that in Group 3 the optimum limit of fibre 
or “bulk” has been exceeded. In Experiment A, 35 ])er cent, of bran 
replaced maize, with advantage, in a ration otherwise cf.mparatively low 
in fibre. Nor did the addition of 85 per cent, of bran prove disadvantageous 
in Experiment B, where the remainder of the ration contained little fibre. 




K^p. C. Ciroup I. 
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111 this experiment, C, 40 per eent. of bran takes the place of maize in 
a dietary which among other items contains 18 per eent. ground oats and 
25 |>er cent, of pollard. A])parcntly 40 per (*ent. of Viran in addition to 
these foods was excessive. 

A point to be noted in connection with the individual birds of the groups 
is that while those of Group 3 were a uniform lot in respect of size, there 
were in the other two groups some very small individuals as well as a majority 
of well-grown chickens. The pale pink colour of the legs and beak of the 
birds in Group 3 was in marked contrast with the yellow pigment of these 
parts in t}i<^ other groujis. 

Th(^ bran-fed group produced larg(‘ moist dro])pings as compared with 
Die denser and drier drojipings of Ciroups 1 and 2. 

Feathering and Feather Piekin^. Feather growth jirocccdcd at a similar 
rat(‘ in ail groups, l>ut feather picking a])[)<ared early in (Troups 1 and 2 
causing the birds to hx)k pfitehy as I'ompared with the e(>m])letely covered 
birds of Cirou]) 3. Photogra])hs of some* birds from (iroipis 1 and 3. taken 
at the termination of the experiment, are shown. 


F^\i»kkiimknt 1). 

Wheat Bran {ground fine) v. Whole Oats (fimdif ground) v. ihoat.s 
(dehtJtUed Oats jinehf ground.) 


Three groups each of liftydixf* chicks were given th(‘ following food 
mixtures : 


( od liver oil 
(iround limestone 
Gommon salt 
Milk powder 
Meat meal 
Pollard 
Maizi* meal 


(era up t Group 2 Group 3 


1 1 1 

I 1 1 

I 2 1 

1 4 t 

8 8 8 

2(; 2(> 26 

25 25 25 


Wheat bran (lincly ground) . . 35 

Whole oats (finely ground) . . . . 

Groats or dehulled oats (finely ground) 0 


0 

35 

0 


0 

0 

35 


5 . (*» 


3.2 


Fibre (per eent.) 


5.(5 
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Mortality was quite low, and after ten weeks on test the weights were as 
follows : 

Average Weight 




lb. 

oz. 

Group 1 

24 Cockerels 

2 

10 


28 Pullets 

2 

5 

Group 2 

25 Cockerels 

2 

10 


25 Pullets 

2 

5 

Group 3 

26 Cockerels 

2 

7 


25 Pullets 

2 

1 


The following amounts of food were consumed per chicken during ten 
weeks ; 

Group 1 Group 2 Group 8 

lb. lb. lb. 

10^ lOi 9 

Water consumption per chick per day in the fourth and fifth week of 
life was as follows : 

Group 1 Group 2 Group 8 

oz. oz. oz. 

2.2 1,8 1.4 

The droppings were very much more bulky and softer in the case of 
Group 1 than in 2 and 3, the latter two groups being alike in this respect. 

From the point of view of increase in weight it would appear tliat under 
the conditions of this experiment the fibre of oats had practically the same 
if not the same value in a mixed ration as tlxat of bran, the percentage of 
fibre in both bran and oats being approximately similar, namely 10. Later 
tests showed, however, that under other conditions bran is superior to oats. 

Groats did not prove such a useful food for chickens as whole oats ground, 
but this is partly actiounted for by the lower food consumption of the groats- 
fed group* 

Feathering and Feather Picking. — The growth of feathers was slower in 
Groups 2 and 3 than in 1 in which the adult covering replaced the baby 
down more completely at an early age. The birds of Group 1 appeared 
completely satisfied with their dietary while those of tlie other two Groups 
showed a great desire to chase any extraneous material which found its 
way into their compartment. This desire further manifested itself in the 
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habit of picking and eating one another’s feathers. Once developed, this 
habit persisted and at the end of the Test there was a great contrast in 
feather covering. Group 1 was completely clothed while Group 2, and 
more decidedly Group 8, were patchy, many of the birds showing bare 
patches on the back, breast, thighs and wings. In some cases chicks picked 
at their own feathers, but more frequently attention was paid to their 
neighbours, and on many occasions birds whose own feathering was complete, 
or almost so, were observed viciously devouring the feathers picked from 
other chickens. Photographs of some birds from Groii}) 1,2 and 8 of this 
experiment arc shown. 


Experiment E. 

Bran r. Finely (Ground Oats v. Oats and Barley v. Oats\ Barley and Maize, 


One hundred and sixty chickens were divided equally into four groups 
and fed mixtures made up according to the following formulae. 



Group 1 

(4roup 2 

Ciroup 8 

Group 4 

God Liver Oil 

1 

1 

1 

1 

Salt 

1 

1 

1 

1 

Ground Limestone 

1 

1 

1 

1 

McaI Meal 

18 

18 

18 

18 

Barley Meal 

20 

20 

0 

0 

Maize Meal 

40 

40 

40 

20 

Finely Gro\ind Oats 

25 

5 

n 

5 

Wheat, Bran 

0 

20 

40 

60 

F'ibre (jxt ctmt.) , . 

4.8 

4.8 

5.8 

6.9 

Mortality, due principally to 

accident, 

was high, 

and at the 

end of 10 

weeks test the number.s remaining in the 

groups. a7id the average weights 


were as follows : 

^ A\xTage Weights 

lb. ozs. 


(iroup 

1 

16 CiKjkerels 


2 

8 



1 4 Pullets 


1 

15 

Grou]) 

2 

14 Cockerels 

.. 

*> 

13^ 



18 Pidlets 

• • 

2 

H 

(»roup 

3 

9 l!ockerels 

.. 

2 

15 



20 PuUets 


2 

8| 

(iroup 

4 

10 Cockerels 

• « * • 

2 

8 



19 Pullets 

• • • # 

1 

15 
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The amount of food consumed is given in the following table 

Group 1 Group 2 Group S (>roup 4 

Per chick during the 

10 weeks of test , . 10| lb. 10| lb. ll -J lb. 12 J Ib. 

Though Group 2 ate the same amount of food as Group 1 the final weights 
of the chickens were appreciably greater, indicating that under the conditions 
of this experiment the replacement of finely ground oats by wheat bran 
(enhances the nutritive vahie of the ration. The absence of milk powder and 
f)ollard from the control (Group 1) will be noted. On the assumption that 
the final weights of Groups 2 and S are similar, the conclusion is come to that, 
from the weight increment point of view, a ration containing 40 per cent, 
of bran is as good as one containing 20 per cent. It will be noted however 
that the food consumption by Group 3 was greater than that by Group 2, 
The weights of Group 4 chickens arc definitely below th<xsc of Groups 2 and 

3 so that it would appear that in this case the food mixture contains excessive 
amounts of fibre and “ bulk.” Notwithstanding the greater food consump- 
tion by Group 4 the chickens were unable to ingest sutlicient nutriment to 
provide for an increase in weight comparable with that obtained in the case 
of Groups 2 and 3. This was particularly notice able in the first week of the 
experiment when, though the chicks were (ontinuously eating, they never 
appeared satisfied and were obviously weakeniiig. Actually this Group 
was placed on Group 2 food ipixture for the first four days of the second 
week till their strength was sufficiently built up to restore their own 60 per 
cent, bran dietary. At the termination of the experiment the birds in Group 

4 were thinner than those of the other groups while (iroup 1 birds were the 
fattest. Group 4 appeared larger than the others, hut whether they had 
bigger carcases was difficult to determine. Possibly the average size of the 
individuals in Groups 3 and 4 was somewhat greater than that of Group 1 , 
Group 2 being intermediate. 

There was a noticeable progressive change in the character of the droppings 
from Group 1 to Group 4. They got more bulky and softer in texture as 
the proportion of bran in the dietary increased. The floor of compartment 
No. 8 remained moist throughout the period of the experiment, while that 
of No. 4 (60 per cent, bran group) was decidedly wet. 

Feathering and Feather Plucking. — The feather growth of Groups 2, 3 and 4 
was similar and proceeded at a satisfactory rate ; that of Group 1 was slower. 
Feather pi('king began in Group 1 in the second week of the experiment and 
(continued throughout, the birds of this Group showing extensive nude areas 
when the experiment terminated. Group 2 became restive in the third 
week and picked a little ; this continued in the fourth and fifth weeks, but 
liecame less evident later. In Group 8 a few individuals picked in the sixth 
and seventh weeks but on the whole there was very little evidence of feather 
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picking as judged by the existence of uncovered patches of skin at the termina- 
tion of the test. At no period was there any evidence whatsoever of feather 
picking in Group 4. 


Experiment F. 

Wheat Bran and Pollard v. Finely (hound Oats and Molassed Beet Pulp, 
Two groups of chickens were given the following mixtures : — 



(iroup 1 

Group 2 

f'od Liver Oil 

1 

1 

Common Salt 

1 

1 

Ground Limestone . . 

1 

1 

Meat Meal 

14 

14 

Maize Meal 

28 

28 

Bran 

40 

0 

Pollard .. 

15 

0 

Finely Ground Oats 

0 

40 

Molassed Beet Pulp 

0 

15 

Fibre (per cent.) . , 

5.5 

6.8 


Ciroup 1 made iiomuii progress, but Group 2 very quickly developed an 
unthrifty appearance. The increase in size and weight of Group 2 was 
considerably below that of Group 1, but the remarkable feature of Group 2 
was the stagnation of feather growth. Chicken down persisted in the majority 
of the birds and it appeare*d ruffled and unpreened giving the chickens a 
most dejected appearance. Another remarkable feature of this group was 
the development of “ crow head.” which obviously was connected with the 
feeding, as the brothers and sisters in Group 1 developed normal heads. 
The poor condition of Group 2 brought the experiment to a termination 
after sijd v'^eeks of test. 

The abnormal effect of the meal mixture fed to Group 2 was not the result 
of a high quantity of fibre per se because a higher fibre consumption — in the 
60 per cent, bran ration for instance — in other tests gave no such extraordinary 
results. Either the specific effect on the food tube of the oats-beet pulp 
mixture or a deficiency in the dietary given Group 2 was responsible, and 
the phenomenon requires further investigation. 



56 


Experiment G. 

Bran {fed dry) t\ Bran {soaked) i?. Ground Oat Hulls {soaked). 
Three Groups of 35 chi(*ks eaeli were fed as follows : — 


Cud Liver Oil . . 

Group 1 

n 

Group 2 

li 

Group 

H 

Common Salt 

1 

i 

i 

Ground Limestone 

i 

i 

i 

Sterilised Bone Flour 

i 

i 

i 

Meat Meal 

12 

12 

12 

Pollard 

10 

10 

10 

Barley 

16 

16 

16 

Finely Ground Oats 

]] 

11 

11 

Maize Meal 

23 

23 

40i 

Bran (Wheat) . . 

25 

25 

0 

Finely (Ground Oat Hulls 

0 

0 

n 

Percentage of Fibre 

5.38 

5.38 

5.33 


Group 1 was given the mash in the dry condition, but for Groups 2 and 3 
the mixture was soaked in water before feeding. 

Food consumption was not recorded in this particular test. The weights 
reached at the end of the ten-week feeding period are given below. 


Group 1 

12 Cockerels 


18 Pullets 

Group 2 

14 Cockerels 


17 Pullets 

Group 3 

10 Cockerels 


17 Pullets 


Average Weight 
lb. ozs. 

2 8 

2 4 

2 11 

2 3 

2 0 

1 10 


Taking the weights of Group 1 and 2 as being more or less alike, it would 
appear, though the result of this experiment does not warrant any definite 
conclusion, that the feeding of the mash in the moist condition gives no better 
results than when it is fed in the dry form. The weights of Group 3 are, 
however, definitely less than those of Group 2, showing a difference in result 
from two mashes which contain the same percentage of fibre but in one of 
which approximately half the fibre was supplied by bran and in the other 
approximately half was supplied in the form of oat hulls. 
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Feathering and Feather Picking. Normal feather growth appeared in 

Groups 1 and 2, where however, some feather picking made its appearance. 
The outbreaks were not very serious however, but nevertheless their otxurr- 
ence showed that 25 per cent, of bran, when fed either dry or wet, was not 
sufficient under the conditions of this experiment completely to prevent it. 
Feathering proceeded less rapidly in Group 3 where, in some individuals 
especially, the chick down persisted for an abnormally long period. The 
picking of feathers made its appearance in the fifth week and became serious 
in the succeeding weeks and right to the end of the experiment when only 
15 per (‘cnt. of the birds were c'ompletel}^ feathered as compared witli 05 
per cent, in Groups 2 and 3. 


Experiment H. 

The Addition of Wheat Bran to a Dietary made complete with Liver Meed and 

Milk Powder. 

Two Groups of 30 chicks each were fed as follows : — 

(iroup 1 (iroup 2 


Cod Liver Oil 


1 

1 

Ground Limestone 


1 

1 

Sterilised Bone Flour 


1 


Salt 


1 


Dried Milk 


5 

5 

Liver Meal 


10 

10 

Maize Meal 


62 

42 

Barley Meal 


20 

15 

Wheat Bran 



25 


Fibre (per cent. ) 2.1 4.0 

The food consumption during a period of nine weeks was 9i pounds per 
chicken in both Groups, and the weiglits, after the intervals indicated, were : 




Grou}) 1 

Group 2 



lb. ozs. 

lb. ozs. 

At the end ot 4 weeks 

, , 

12.6 

13.8 

>? 1? 6 9t 

. . 

1 3.2 

1 5 

91 ^ 99 

. . 

2 1.2 

2 4.9 


While there was not an appreciable difference in tlie weight incremciiits 
yet the superiority of Group 2 over 1 in this respect at all stages in growth 
is noteworthy. 
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Feather Picking*- -Feather picking appeared in Group 1 in the fifth week 
'Of the test and it continued till the conclusion. Tliere was no indication of 
picking in Group 2, The state of feathering at the termination of the test 
is indicated below 

Group 1. 10 (‘hiekens eompletely feathered. 

8 chickens hare on chest only. 

2 (‘hiekens bare on chest and back. 

4 chickens l)are on clu^st, back, wings and tail. 

10 chickens almost naked. 

Group 2. 34 chickens (MnnpleteJy feathered. 

Photographs of some chickens from lioth Gn>ii])s are re])roduc(‘d. 

Obviously the addition of bran to a chemically complete e<»ncentrHt<‘d 
mixture altered its effetd on tlu* behaviour of the birds. 


Experiment 1. 

Bran v. Oats in a complete Dietary, 

Two Groups of 88 chicks each were given the following food mixtures ; — 




Grouj) 1 

Group 

Cod Liver Oil 

. . 

1 

1 

Sterilised Bone Flour . . 


h 

i 

Ground liimestone 


1 

1 

Salt 


i 

J 

Milk Powder 


.5 


Liver Meal 


10 

10 

Barley 


12 

12 

Maize 


40 

40 

Wheat Bran 


30 



Oats — ^Finely Ground 

Fibre (per cent.) 4.8 

30 

1.3 


The food consumption per chick in eleven weeks was in Ciroup 1, 12| lb. 
and in Group 2, 12^ lb. 




Kxp. H. Group 2, 





The wHg:hts fit the termination of the test were : 


Grouf) 1. Pullets (average) 
Poc’kereis (avi^rage) 


2 ib. 13 ozs. 

3 lb. 0 ozs. 


Group 2. Pullets (average) 
Cockerels ( a verage ) 


2 lb. 11 ozs. 

3 lb. 3 ozs. 


The food eonsuin])iion and the weight ineremejits of the* birds in Group 1 
were very slightly greater than tliose of Group 2. The difference was small 
liowever, and was such as to indicate that wdth similar food (‘onsumption 
the gaiiis made by both Groups would be alike. 


Feathering and Feather Picking. Both (»roii])s, in whicli th(‘ plumage grew 
at a similar rate, showed a tendency to pick at the feathers for the first time 
in the fourth week of t}u‘ experiment. The habit persisted in a mild fashion 
in Group 1 for a few* weeks, after whi(‘h it l)eeame siieecssively less evident, 
and then disappeared. In (iroup 2 however, it became more pronounced 
and while at the termination of the test none of Group 2 chickens was com- 
pletely feathered and many were semi -nude, practit^ally all tlie chickens 
in (Jrou]> 1 were completely covered witli a good coating of h'athers. 


Expkiumknt J. 

Oat Hulls replacing Maize Meal 

This experiment was conducted chiefly for the purpose of making observa- 
tion on feathering and feather picking, and figures for weight increment are 
not presented. There were three Grou}>s, fed as follows 


Cod Liver Oil 
Common Salt 

Ground Limestone . . ^ 

Sterilised Bone Flour . . 

Meat Meal 

Finely Ground Oats . . 

Pollard 

Barley 

Maize Meal . . 

Oat Hulls- Ground 

Fibre content (per <•< 


h‘ou]) 1 

(irou}) 2 

Group 

1 

1 

1 

1 

1 

1 

1 

1 

A 

\ 

1 

1 

12 

12 

12 

11 

n 

11 

10 

10 

10 

16 

16 

16 

48 

38 

28 

0 

10 

20 

3.4 

6.0 

7.6 
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Feather growth was more rapid in Group 1 than in Groups 2 or 8, in botli 
of which the babychick down persisted rather long. By the fourth week all 
three groups were picking severely and, while this continued to the end 
in the case of Group 1, it lessened considerably in severity in Groups 2 and 3 
from which it disappeared afte r the ninth week of the test. 

Even 7.6 per cent, of fibre in Group 3 failed to prevent feather picking 
entirely ; indeed, 7.G per cent, was no better than 6.0 per cent. Yet in 
many of the earlier experiments groups which were fed on mixtures containing 
30 to 35 per cent, of bran containing only from 5f to 6 per cent, of fibre 
showed little or no desire to feather pick. These results indicate a con- 
siderable difference in the quality of bran and oat fibre as judged by the 
behaviour of the cliickens. A photograph of some ehiekens from Group 3 
is reproduced. 


Experiment K. 

Molassed Beef Pulp replacing Maize and Barley, 

As in Experiment J this test was conducted chiefly for the purpose of 
observing feather growth and the incidence of feather picking. The following 
mixtures were fed to 8 groups - 


Group 1 Group 2 Group 3 


Cod Liver Oil 

1 

1 

1 

Salt 

1 

1 

1 

Ground Limestone 

\ 

\ 

\ 

Sterilised Bone Flour . . 

2 


\ 

Meat Meal 

13 

13 

18 

Finely Ground Oats , . 

25 

25 

25 

Barley Meal 

20 

20 

0 

Maize Meal 

40 

20 

20 

Molassed Beet Pulp 

0 

20 

40 

Fibre (per cent.) 

4.3 

6.0 

8.9 


Feather growth w^as more or less alike in all groups. The picking of 
feathers began in the third week in Grouj) 1 and continued throughout tlie 
period of the test. Feather pi(»king occurred to a less degree in Group 2 and 
less still in Group 3. Photographs of some chicks from Groups 1 and 3 are 
reproduced. 

Judged by the appearance and the handling of the birds molassed beet 
pulp is not a suitable ingredient of a chicken mash. The individuals of 
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Group 2 were less well developed and obviously lighter than those of Group 1, 
while those of Group 3, though looking average on the floor, were poorly 
conditioned and badly developed. Indeed, the mixture supplied to Group 8 
was necessarily withdrawn for some days in the second week of the test so 
as to prevent the occurrence of excessive casualties from the high ]>ropor- 
tion of molassed beet pulp. It was gradually replaced later. 

Notwithstanding th(‘ unsuitability of molassed beet pulp as a food the inci- 
dence of feather picking was lessened by the inclusion of a considerable 
proportion of it in the dietary of chickens. 


Supplementary Tests. 

For Observations on Feather Picking 

A gToup fed on tlie mash provided to Group 1 of Experiment K was com- 
pared with other groups fed a similar mash into which steeped molassed 
beet pulp and finely chopped mangels respectively, were incor|>orated in 
jjroportions which were varied as desired. Observations showed that feather 
picking could be controlled partly, if not entirely, by increasing the proportion 
of beet pulp or of mangel in the mixture. The percentage of either of these 
two foods which checked the vice was, however, obviously too great for 
maximum or indeed for normal growth. 

Further Tests were conducted in which linseed meal, agar, and pectin 
were fed as part of the ration. There appeared no evidence to show that 
the inclusion of small amounts of linseed meal or agar helped in the prevention 
of feather picking. When the proportions were increased to such a level 
as might have a favourable influence, the rations proved decidedly unsuitable 
for the birds. A low^ concentration of pectin in water, such as is prepared 
for addition to certain jams to produce a gel effect, was fed instead of water 
in another test and the results indicated the existence in it of a property 
which checks, at least partially, the tendency on the part of chicks to seek 
extraneous matter and feather pick. 


(V). DISCUSSION. 

Bulk, in relation to food, 4 *efers to the volume of or the space occupied by 
a unit weight. It is related to the amount of fibre in the food, to the water 
content, and to the physical make-up of the material. Oats are more bulky 
than barley because of their greater fibre content, mangel in virtue of its 
high water content has more bulk than dried beet pulp, and a loaf of bread, 
because of its leavened puffed physical condition, is more bulky than the 
weight of flour from which it is made. As regards intake of food it is obvious 



that the level of the fibre or of the water in any food or mixture of foods 
may be so high as to j)revent the ingestion of sufficient digestible material 
so that in respe(‘t of either of these factors an excess of “ bulk ” may be 
easily reached. Conversely, the ])ossibiiity of enhancing the value of a very 
concentrated food mixture by including more fibre or more water and thus 
increasing the bulk also arises. By water in this connection is understood 
not added fluid but rather tlu‘ water which forms ])art of the constitution 
of the food as in the chs<‘ of roots or potatoes. 

The physical make-up of foods as a point apart from tlu‘ <;ontcnts is im- 
portant in the feeding of certain farm animals, but the results of Ex}>criment 
C in which maize meal and flaked maize were compared, would appear to 
show that an alteration in the character of the food, without any appreciable 
change in the chemical content, does not affect its nutritive value for the 
fowl. There is a related result from Experiment A, which showed that bran 
in the flaked form was no different in its nutritive effect to bran grouiul into 
a flour or meal. 

It may be argued that a ])ossible benefleial effect arising from an alteration 
in the physical character of tlie predominant ingredient of a ration may not 
be expressed if the food mixture already contains sufficient Jibre or water 
to render it rather bulky, but in Experiment C, where dry mash was fed, 
and where the percentage of libre in the dietary of Groups 1 and 2 did not 
exceed 4.i ])er cent., it is claimed that the conditions for the expression 
of any such effect w(‘r(' ])resent. Ileiuie it would appear that in the dietary 
of chickens bulkint ss in so far as it is affected by the physical make-up of 
the foods is a factor of little consequence. This is in conflict with results 
from pig experiments in which it has been shown that the flake form is more 
palatable in the early life of the ]>ig (20). 

4 lie eff(*et of iibre on the other liand is pronounced. In Experiment A, 
(iroU|) 2, consuming a ration containing 5.0 per cent, of flbre, made the 
same progress as (rrou]) 1, eating a ration containing 2.7 per cent, of fibre, 
both taking more or less the same quantity of food. Again in Experiment B, 
Group on a (>. t per cent, fibre ration made the same gains as Group 1 on a 
mixture (^onteJuing 3,7 per cent, fibre, the consumption in both being approxi- 
mately the same, (iroup 2 of this experiment which ate a mixture of the 
same fibre c‘ontent as Group 3 made greater gains than Group 1. Again, in 
Experiment E, Group 3, on a mixture having 5.3 per cent, of fibre, proved 
equal to Group 2, on a 4.3 per cent, fibre mixture. Where, as in the case of 
the last two comparisons, appreciably greater gains were made more food 
was consumed, and it is conceivable that this was responsible for the definite 
superiority in these eases. Ilowever, there is sufficient evidence from Experi- 
ment A and B, where like quantities of food were consumed, to show that a 
reduction in the concentration of a concentrated dietary by the addition 
of fibre do(*s not limit the progress of the chickens. Obviously an increase 



in fibre content reduces the energy value and if, with similar consumption, 
a food mixture of less energy value proves as nutritive to the chicken as 
one of higher energy value then the rendering of the dietary more bulky by 
the greater fibre content must have a beneficial effect sufficient to counteract 
the reduced energy intake. It would appear therefore, that a dietary 
improves as its fibre content increases up to a point. 

Experiment H. was conducted to get finality on the point and the results 
from it make it clear that the rendering of a concentrated, though chemically 
complete, dietary more bulky by the addition of a fibrous food enhances 
its value. It will be noted that the addition of bran in this ease raised the 
percentage of fibre in tlie ration from 2.1 to 4.0. 

That there is an o])timum figure and that excess of fibre is possible is 
shown by the results of Experiments C and E, (iroup of Experiment C 
eating a mixture containing 7.6 per cent, of fibre made less progress than 
(irou]j 2 whose dietary contains 4.4 per cent, of fibre, and again, the gains 
mad(^ by Cirou]) 4 of Experiment E were less than those* made* by (irou)> 0, 
the percentage* of fibre in the food mixtur(‘s being 6.9 and .5.;b respectively. 

It would appear frejin the evidence prt‘senied in the last two paragraj>Iis 
that the e)ptimum pro])()rtion of (ibre did not lie at a narrowly defined })oint, 
but ratluT ext(*neled ove*r a range falling perha])S below 5 and rising to 6. Tin* 
pere'cntage of fibre in Lippincott’s poultry feeding mixtures aj>proximates 
to 5 (21 ) a figure which Hainan suggests should not be exceeded (22). Hainan 
(2;5) in a later eominiinieation, how’ever, asserts that- “ tlie iiudusion of bran 
in chick feeding mixtures would appear to be justified on dietetic grounds 
in spite of its relatively poor value measured by digestibility trials.” In 
the various experiments in connection with this investigation it was observt*d 
that concentrated mixtures ])rodueed fatt<T birds than did bulky mixtures 
so that (‘hickens intended for the table at 12 or 16 weeks may be given a 
dietary approximating to or not far exceeding ^ per cent, of fibre while others 
in which growth and good constitution arc specially desired may lum* tiu* 
fibre in their dietary ajiproximating to 6 per cent. In a mixed grou]) of 
pullets and cockerels the latter may go onto a more eoneentrat(*d mixture 
after the* sexes are sejiarated. 

The keen poultry man who wants vigorous growth and good produ(*tion 
subsequent to the chick stage likes to feed his chickens on a rather bulky 
mash, and in this connection the enlargement of the simill intestine as a 
result of increasing the proportion of alfalfa meal in the ration from 5 per 
c*ent. to 20 per cent, as noted by Sampson and Mussehl (24) is suggestive. 

Notwithstanding these generalisations it is necessary, in the making up 
of a chicken ration, to have regard to something more than the mere per- 
centage of fibre per se. In Experiment B, for instance, the (*hickcns in Group 
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2 made appreciably better gains than those of Group H though both lots ate 
mixtures of approximately the same fibre content. It will be noted that 
Group 2 consumed more food than 8 but for this fact there must be an explana< 
tion. In Groups 1 and 2 of Experiment E, the fibre c ontent of the mixtures 
and also the food consumption were alike ; yet the bran group was definitely 
superior to the comparable oat group. Again, in Experiment G, the bran 
group proved superior to the oat hull group though both were alike in 
respect of food consumption, and in the fibre content of the dietary. Yet 
in Experiment D two groups, namely 1 and 2, which were alike both in food 
consumption and in the fibre content of the mixtures, and in which oats 
and bran were directly compared, made similar progress. Again, in Experi- 
ment I, which was conducted to compare oats with bran in a thoroughly 
complete mixture, both groups on a similar food consumption made similar 
gains. Why this apparent inconsistency in the results ? Presumably bran 
contains some virtue which oats do not possess, and which is expressed in 
certain circumstances and not in others. Another piece of investigation 
in progress in this Department is demonstrating the fact that a dietary 
containing the following materials, namely oats, barley, maize, meat meal, 
salt, limestone, sterilised bone flour, cod liver oil, alfalfa stem meal, and 
extracted soya bean meal (at least certain samples), is deficient in some 
factor or factors necessary for vigorous health and maximum progress. ^ 
Milk, milk powder, milk whey, liver meal, brewers' dried yeast, and succulent 
young herbage are very potent in the factor or factors concerned while wheat 
bran and, to a lesser extent pollard, arc fairly rich sources thereof. Now 
when the dietaries used in Experiments B, D, E, G;, and 1 arc examined it 
is shown that in those cases where oats and wheat bran proved equal— Experi- 
ments D and I — ^the remainder of the dietary contained 8 per cent, of milk 
powder and 26 per cent, of pollard in one case and 5 per cent, of milk }>owder 
and 10 per cent, liver meal in the other case, that is to say, the dietary, 
even in the absence of oats or wheat bran, was chemically complete. On 
the other hand, in Experiment E, the food mixture to which the oats and 
bran were respectively added, that is, the basic portion of the ration, must 
have been incomplete, none of the rich or fairly rich sourqcs of the factors 
discussed above being included ; and again, in the Experiments B and G 
there must have been a similar deficiency in the basic part of the ration 
which included none of the potent sources of these limiting factors and coii- 
tained a mere 10 per cent, of pollard. Bran contains certain food factors 
in which oats are deficient, and the expression of the equality or superiority 
of bran in comparison with oats depends on the presence or absence of these 
food factors in the remainder of the dietary in which the oats and bran 
are compared. 

The extraordinary history of Group 2 of Experiment F is worthy of special 
mention. Extremely poor progress was made and yet the percentage of 
fibre (derived mainly from oats and sugar pulp) in the dietary stood at a 
figure, namely 6.8 per cent., which was below that ot certain Groups in other 
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f'xperimeiits in which almost normal progress was made. Presumably the 
dietary was seriously deficient or else it contained some toxic principles. 
The conclusion of Hainan (25) that molassed pulp is not a suitable food for 
poultry is interesting in view of the foregoing results. The slow rate of 
feathering in this Group is the subject of anotlu^r reference later. 

In the Experiments described the ehiekens werc^ reared in confined quarters 
of relatively small area without litter. These are the (londitions which incite 
cannibalism and the opportunity was availed of to study tiie relationshij) 
between the physical character of the ration and th(‘ beliaviour of the birds 
ns regards cannibalistic tendencies. The picking of feathers (dther from the 
bird’s own body or from tlie body of its neighbours is a forerunner of eaimi- 
halism. In certain of the experiments it was necessary to cheek, by the use 
of a smear. caTinibalisni following vicious feather picking ; in others, f(*ather 
picking of a mild Tmtun* occurred : in certain others the vice did not appear 
at all. 


Severe picking developed in (iroup 1 of Experiment A, Cirou}) 1 of Experi- 
ment. B, in Groups 1 and 2 of Experiment C, and in Group 1 of Experiment H, 
all of which ate a concentrated dietary. In marked contrast was the behaviour 
of the birds of Groups 2 and 3 of Experiinent A, (iroup 2 of Experiment B, 
(iroup 2 of Experiment H, and more especially the behaviour of (xrouj) 3 of 
Experiment C which eoiisumed a dietary containing 40 per cent, of wheat 
bran and in wln<‘h not tb(^ slightest suggestion of feather picking manifested 
itself. TIk* high libre (*oiitent of those groups in which feather ]>icking did 
not ap})ear or only appeared in a minor degree does not in itself furnish an 
explanation of tlu* inhibition of feather ])ickiiig. In Experiment D, for 
instance, Ciroup 1. whose fibre was maiul\ derived from bran, did not fcatluT 
pick at all, whereas (iroup 2 did pick, thougli not severely. Apparently 
bran had a satiating effect on tlie birds, a property which oats onh' partly 
possess. Experiment E sliowed in a convincing way that the tendency on the 
part of ehiekens to look for extraneous material and to pick at the feathers 
of other chickens became less as the pereeutag(‘ of bran in the dietary was 
increased. Tliat the soaking, before feeding, of wheat bran or oats did not 
alter their comparable effect on the beliaviour of c*hifks was shown by the 
results of Exjicriment (i. 

The addition of oat libre. or oats, to a eoiiecntratcd ration does, to a dcgrc'c. 
chet'k the desire to feather pick. This was shown by Experiment J. I'lie 
remarkable pohit, howc'ver, was that the further addition of oat hulls to raise 
the libre content, which in Group 2 was 0 per cent,, to 7.5 [icr cent, in Group 
3 did not improve the ration in this respect. Yet mixtures whose 
libre content by the use of bran, was raised to the jiroximily of 
h per (*,ent. were effective in preventing even a suggestion of 
feather picking. Still furtln^r evidence of the differeucc‘ between 
oats and wlieat bran in this respect is forth(;oming from Experiment 

El 



66 


I where a mixture which lacked no nutritive factor was fed. In that experi- 
ment the bran group picked only very slightly ai\d for a short period while 
considerable feather picking took place in the oat group. In this as in other 
experiments, ho weaver, the birds receiving oats in their dietary were less 
inclined to vicious picking and cannibalism than birds on a concentrated 
dietary. 

Oats, oat hull and treated bran libre all inhibited, to an (‘xtent, feather 
picking. That this is coniu'cted with the extra libre added to the dietary 
when these foods are iised is Vjorne out b\ some results from Oklahoma 
Station (26) in wliieh there was less feather piekifig in ]>ens fed the higlieT 
levels of fibre. 

Molassed beet pulyi also prevented h'ather ])ieking- Expeninent K- -but 
the proportion of ]>ulp required for this ])urpose is too high to allow for normal 
growth of the birds. Further evidenee of the utility of molassed be(‘t j)ul}) 
and also of mangels in the ])revention of featlur picking is forthcoming from 
the supplementary tests, but again the results show that, to l)(‘ effect i\e, 
quantities far too excessive to allow for normal growtli wtmld n(‘eessarily 
have to be used. There was also a favourable affe(*t on the* birds' behaviour 
from the use of pectin. For the purposes of another inv(\stigatioii in progress 
fresh, short laMm eliyipings were fed ad Hh, in addition to a eoneentrated 
dietary. Data collocated show that w^hen (‘onsumed in considerable qnantitv 
lawn elijipings inhibit feather picking. 

It is a matter of (‘ommon obscTvalion that the eharaeter of the dro])pings 
of chickens d(*pends on the dietary. Hirds on a eoneentrated food mixtun^ 
void dense dry dro))])ings, those which are eating a fair pro])ortion of oats 
yield more bulky though dry droppings, while in the ease of birds on a bran 
dietary tlie droppings are very bulky and moist, Af*tually it is dilhcult 
to maintain a clean dry floor under birds whose dietary includes much bran. 
Washed bran from which the phytin has been abstracted has the same laxativ<‘ 
effect as untrcatc'd bran, according to Fow^gill and Anderson (27) who in human 
nutrition point to a definite relationshi}) betwecui the rate of laxation and the 
amount of fibre ingested daily. A large ])ereentage of pollard lias an (dfeet 
similar to that of a small proportion of bran. The <'ffe(‘t of bran in considerably 
increasing the water consumption of birds was ])ronouneed in this iiiA^cstiga- 
tion. Sugar jHilp, mangels and pectin, like bran but unlike* oats, cause the 
voiding of moist bulky droppings. Soft, bulky faeces iudicjute the presence* 
in the lower gut of much liquid wdiieh has not been absorbed. Roots, green 
herbage, bran and, to a much lesser extent, ]K>Jlard hold tin* water as they pass 
along the food tube so that tlie residue after absorption of the digested 
nutrients is comparatively, very moist. This type of unabsorhed residue 
produces a distended condition of the lower gut. All fibrous fo(xls increase 
the volume of the droppings but, while the undigCvSted residue of such mater- 
ials as oats merely enlarges them by the ext<mt of the extra libre, the rv sidue 
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of other foods such as bran, in virtue of its greater water content, has far 
p'eater volume and “ bulk.” 

In an earlier communieatioii (1) in which, inter alia, tlic* fuiu^tional activity 
of the rectum is discussed it is contended tliat optimum health in the body 
depends, among other things, on a healthy condition in the alimentary tube. 
The maintenance of such a condition in the lower gut is promoted by moist 
bulky heces which, by dilating the tube, stimulates peristalsis and causes tlic 
regular and comjdete evacuation of all faecal residue, thus }>reventing the 
absorption of toxic products of decom})Osition in the lower gut. The experi- 
ments described in this paper bear out these hypotheses and show the necess- 
ity from this point of view of kec})ing in mind the mechanical aspect of 
nutrition in th(‘ pre[)aration of a suitable ration for chickens. There is good 
(‘videnc<i of a relationship between the bulkiness of the dietary and the 
utilisation thereof by chickens and also of a connection between the functional 
activity of the lower gut and the behaxdour of chickens as far as feather 
pi(*king and (‘annibalism are (‘oncerned. 

A correct mechanical condition of the dietary is not in its(‘]f n safeguard 
against picking ; in addition all the chemi<*al nutritive itigrcdicnts must, 
of course, be present. 

In the jmxctical application of the subject the necessity for attention to 
this aspect of feeding does not always arise, as for instanet*, when birds ar(‘ 
reared on grass runs or where soft greenish meadow hay is used as bedding, 
fliieks which have access to pasture cat just enough of it to regulate tlie 
physical condition of the entire daily hxid consum})tion to the degree required 
by the body. If the dietary is very concentrated much grass is consumed, 
if very bulky there is little consumption of grass. To a less degree the eating 
of the bedding or litter contributes towards the regulation of the physical 
character of the total food intake. When, however, chickens are reared on 
bare lloor or wire netting their complete dependence on the* dietary supplied 
them throws on the feeder the responsibility for so selecting and adjusting 
the ingredients of the mixture as to .render the ration satisfa(*torv not alone 
from the chemical but also from the mechanical aspect. 

The growth of feathers must not be confused with feather ])ieking. 
Feather growth was satisfactory in the case of most of the 
experiments. In a few instances, however, the chicken down persisted 
abnormally long, namely Group 2 of Experiment F, Group 3 of Kx})eriment G 
and Groups 2 and 3 of Experiment J. In all these eases the proportion f)f 
oats or of oat hulls fed was very high. The stagnation of feather growth was 
most pronounced in Group 2 of Experiment F, but in that easee sugar pulj) 
in addition to a high proportion of oats was included in the dietary. Per- 
sistence of baby down and very slow growth of feathers was also observed 
in another experiment, containing 40 per cent, ground oats which was con- 



ducted for anotlier purpose*. I'liere is not sutHcient evidence from this work 
liowevcr, to warrant any deiinite statements with re^»ard to the relationship 
between the feedinf> and tlu* growth of featliers nor was this investigation 
intended to study tliat problem. 


SUMMARY. 

The exf)crinients reported in this paper were eondiiett ^ on chickens 
reared on an all-niasli dietary from hatching, indoors and. after tlie fourth 
week of life, witliout litter. 

The following is a summary of the results obtained, the discussion thereon, 
and the eouelusions an*ived at. 

] . “ Hulk *' in a dietary is related to the fibre and M^ater eonUmt and to 

the ])hysieal condition of the foods which constitute th(* dietary. 

2. In poultry feeding an alteration in the physical condition of a food, 
rendering it more or less bulky, without affecting the chemical 
eom})ositioii, does not change the nutritiv'^e value ; flaked maize is 
<‘qual to maize meal, and bran in the ground form is e(pud to tin* 
flaked product ordinarily fed. 

f*h U]) to a point an increase in tJie libre eontent of a ehieken mash is 
belief ieiaJ : excess of fibre acts definitely as a limiting factor 
to progress; the optimum iKTcentugc of fibre does not lie at a 
narrowly dc-fined point but rather rang<‘s from somewhat bclow' 
5 u]i to about () per cent. ; tlie lower figure is best for ra])id fatten- 
ing and tlie liigher for g(KKl growth and satisfactory jirogress 
snhse(|nent to the ehieken stage. 

I. Food mixtures of similar fibre content may differ in nutritive value 
h(‘eause of unsuspected d(‘fieieney in certain food factors ; under 
oiu* set of conditions, /.e., in a mixture from which none of the 
known nutritive ingredients is absent, wheat bran is equal to oats 
containing the same amount of fibre, while under other conditions 
wlieat bran is definitely superior ; bran contains a nutritive factor 
or fa(*tors (present to a lesser extent in pollard and abundantly 
supplied by milk, whey, liver meal, brewers' yeast, and young, 
green herbage) whi(*h are absent from oats. 

5. Feathe r pi(*king, which is a foreninner of eanniba]i.sm, occurs when 
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the dietary is <?oncentratcd whether it is chemically (complete or 
otherwise ; the addition of fibre to the dietary by the inclusion 
of oat hulls or the fibre extracted from bran prevents leather 
picking to a degree ; the addition of fibre by the inclusion of 
wheat bran in the mixture is effective in eompleUdy pn' venting 
feather picking ; the incidence of feather ])icking decreases as 
the proportion of wheat bran in the food mixture' is raised ; on the 
other hand, no amount of the fihrotis material of oats (‘omf>letely 
prevents this vicious practice : wheat bran is thns superior to 
oats a, food of similar libn* coni (ait for the ])in*pose of preventing 
feather })i(‘king ; when a food mixture which otJierwise contains 
very little fibre includes oue-third of its weight of wfu'at bran 
the ineidenei' of feather picking, even under conditions of eon- 
linement is, if the dietary is chemically {*(jmplet<‘, r('(Iii(*(‘d to low 
dimensions : M) })er cent, of wlu'at bran almost (*lmiinates featlu'r 
picking ; a A ery large ])roportioii of pollard lias, in this res])eet, 
the same eflVet as a small proportion of bran. 


<). Lawn clippings, ted ad lihiiuin, and mangels and molassed beet })ulp 
in very considerable (piaiitiiy inhibit feather picking : Ui(‘ pro- 
[lortioii of mangels and of molassed Ix'ct pul]) wliieh is (‘ffeetive 
in this i’es])ect is. however, much in ('X(‘oss of that whieli enables 
normal growtii to take place ; there is evideia c* of the utility of 
pectin in fhe prevention of feather ])iekiiig. 

7. Fibrous foods wliieh only partly ])r(*vent feather pi<*king producf^ 

slightly enlarged but dry droppings ; fibrous and othc'r foods 
which completely prevent feather ])ieking produce V(*ry bulky 
moist droppings ; bulk> moist dro]>piugs indicate the acTumulatiou 
of bulky moist uiiabsorbed residin' in the lower gul which in sueli 
conditions evacuates regularly and completely, thus ])reveriting 
the absorption of toxic waste* products, and ]ironioting optimum 
conditions of health ; it is suggested that a properlv^ fuiietiouing 
lower gut is associated with the absence of the feHth<‘r picking 
vice ; the foods of greatest utility in this eoiineetion are those 
which not only absorb much water, hut, by their nature, hold it 
in their undigested residue as the materials move along the small 
and large intestines to the rectum. 

8. When litter is supplied, chickens, by the c‘onsum|)tion of pari, of it 

regulate to an extent the physical character of their dietar> ; 
birds on pasture can effect this regulation to a much grcatc'r 
extent ; birds kej)t in confinement without litter or pastiin* mu.st 
be provided with a dietary complete not alone iVom the chemical 
but also from the raeohanieal aspect. 
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9. Wliilc it is clearly recognised that the presence in a dietary of all 
the numerous fo(Kl ingredients is necessary to prevent feather 
picking tlic matters collectively referred to in the term “ bulk ” 
definitely constitute another factor. 

The assistan(*e given by Mr. B. J. Senior, M.Sc.. in determining the tibre 
content of the foods and in the photography is gratefully acknowledged. 
During the earlier ])art of the investigation Mr. D. Philpott. M.Sc., who then 
worked as a colleagin^ of the senior author (E. J. S.) gave very valuable advice 
and assistance* for which kind ajipreeiation is ex])ressed. 
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PIG FEEDING TRIALS, 1938. 

Pig feeding trials designed to eomjnm* tlie relative value of a bulky and 
a concentrated ration for the production of bacon pigs under ordinary farm 
conditions were conducted by Instructors in Agriculture at 80 centres in 
21 Counties during 1038. Details of these trials have been publislied already 
in tlie Annual Reports of the County Committees of Agriculture for those 
Counties where the trials were eondueled and consequently the ])ur}>ose 
of this article is merely to pr<^sent a summary of th(* resulls from all 
centres. 

A suitable number of pigs was selt‘<‘led at each c(‘ntre and divided into 
two groups. The })igs were distributed between the two grouj^s so that 
in regard to bre(‘ding, age, weight an<l sex the groups won^ similar. At tlie 
majority of tlie ('entres the ))igs selected w’ere twelve woeks old at the <*om- 
menecmenl of the experiment, whik* at the remaining (Ciitres tlie age ranged 
from ten to fourteen weeks. 

The rations fed throughout the experimental ]><‘riod wert* as follows : 

Grolv 1 
Ration) 

. . M) parts by wt‘ight. 

. . 20 

. . 30 

. . 10 

. . 4 ])iiits per pig daily. 

Group II. 

(Concentrated Ration), 

^Maize Meal Mixture .. .. 70 parts by weight. 

Pollard . . . . . . . . 80 „ „ 

Separated Milk . . . . . . 4 pints per i)ig daily. 


♦Maize Meal Mixture 
Oats (Ground) 
Pollard 
Bran 

Separated Milk 


The maize nwol mixture contained as admixture ground l>arley or dehulied oats. 

The meals were moistened before feeding and were fed in a sloppy (*ondition. 
Each group received as much of the prescribed ration as it could consume 
at each meal throughout the experimental ]>eriod. The })igs were disposed 
of as they reached bacon weights and the experiment was continued until 
all the animals were ready for the liaeon factory. Ample supplies of drinking 
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water were provided and, apart from the difference in feeding, both groups 
were treated exactly alike. 

The pigs fed on the bulky ration appeared to have better appetites and 
to thrive better in the earlier stages of the trial than those fed on the concen- 
trated ration. Towards the end of the trial the animals in Group II increased 
in weight more rapidly and were finished somewhat sooner than those in 
Group I. As regards palatibility, both rations proved quite satisfactory 
and in this respect there was little difference between them. At two centres 
the experiment had to be abandoned owing to the development of illness 
amongst the pigs, while at one other centre two ])igs had to be removed from 
each group for a similar reason. 

Details of the progr(‘ss of ea<‘h grouj) arc shown in Tablt' 1. 


TAHLE I. 


1 

(iroup 

1 

T otal 

No. of 
Pigs in 
Experiment 

Avtaage 

Live 

Weight at 
beginning 
of 

Expcrnncut 

1 

Avei age 
duration 
of 

Experiment 

1 

Average 
Live 
Weight 
at end of 
Experiment 

1 i i 

' Aversqije , Average [ 
Live ! 1 >aily | 
Weight 1 Live 
increase | Weight i 
, uifrease ' 

1 

Average 

Dead 

Weight 

i 1 

Average 
percent - ! 

age ! 
Dead to 
Live 1 
Weight 

1 

Average 

Meal 

Equivalent 
Consumed 
per lb 

1 Live 
Weight 
! Increase 

1 

168 : 

5 — 
— — 

days 

90 

r q.lb 

1 a 7 

r q. lb 

1 0 20 

1 lb i 
1.43 ! 

c. q.lb. 
i 1 10 j 

76.1 

1 '’ib^ 

1 4.31 

j 

11. 

168 

0 2 « 

1 

118 

' 1 3 10 

j 1 1 

1 1 

1 1 12 

77 1 

j 4 27 


It will be observed from Table I that, on the average, the animals in both 
groups made very similar progress during the experimental period. Moreover, 
the amount of meal equivalent required to produce 1 lb. live weight increase 
was also very similar for both groups. 

The main object of the trials was to as(»ertain the effect of the two types 
of ration used on the quality of the carcase. Hence, where possible the pigs 
were disposed of to a bacon factory and a report on the grading of the carcases 
secured. Grading returns were obtained in respect of 287 pigs, comprising 
120 from Grotip I and 117 from Group II. These arc set out in Table II. 




78 


TABLE II. 






GROUP I. 




(lass 

\ 

1 Number 
i of 

i Pigs 

! 

j Number of Car<mes in 

j each Grade 

( 

1 

Percentage of Can'ases in 
each Grade 



Bonus 

Grade 

' (irade 

i \ 

: Grade 
B 

j Grade 

i _ ^ 

1 

j Bonus Grade 
j Grade A 

Grade 

L ” _ 

1 (irade 
i C 

! 

I. 

1 

4 

i 1.8 

1 

' l.‘i 

{ I 

' 4.40 ! riti.mi 

26.07 

14.61 

II. 

20 

i“ 

1 

1 

0 


— 2.> 

80 

45 

in. 

1 \ 

__ 

K 

t 

2 

1 

72.73 

1 

: 18,18 

: 0.00 

IV. 

(non- 

graded) 


! 

{ 


1 


- 



*120 

4 

01 

82 

1 

28 

8.88 I 50.88 

, 26.66 

10.17 



♦Number of pigs in Class i\ not included. 

GHOIIP JI. 



C'lass 

Number 
of i 

Pigs 

Number of C'awases in 
each Grade 

Percentage of Carc;ases in 
each Grade 

/ 

I. 


Bonus 

Grade 

Grade 

A 

Grade 

B 

Grade 
|. ^ 

Bonus 1 Grade 
Grade j A 

1 Grade 
B 

Grade 

C 

84 

(} 

;i4 

24 

20 

i 

T.14 1 40.48 

1 

j 

1 28.. ■»7 

j ' " *' ■ 

23.81 

IT. 

22 

— 



n 

- j 18. oa 

_ L. . . 

86.87 

50.00 

III. 

11 

— 

8 

2 

1 

1 

-- 1 72.78 

i 

18.18 

0.(K> 

IV. 

(non* 

graded) 

10 





_ 

1 

i 

. 


! 

•iir 

0 

45 , 

84 

82 ; 

1 

5.18 j 88.46 

20.06 

27.85 


♦Number of pigs in Class TV not included. 




It is apparent from Table 11 that only a small proportion of the pigs in 
either group qualified for Bonus Grade. On the whole, the pigs in Group 1 
gave the better grading results. This group contained a higher proportion 
of Grade A carcases than Group II, The proportion of Grade B carcases 
was more or less equal in both groups, while the proportion of Grade C carcases 
was much lower in Group I than in Group II. 

Although definite conclusions cannot be drawn from one set of trials, 
the returns clearly demonstrate that the ration composed mainly of home- 
grown cereals and their by-products not only proved efficient and suitable 
for fattening pigs but also produced a better type of carcase for conversion 
into bacon than the ration composed mainly of maize. 

These results are of particular importance at the present time and serve 
to demonstrate tliat a wider range of home-grown cereals and their by- 
products can be used with advantage in the fattening of pigs. 
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GALWAY SHEEP. 


ii\ 

T. ( ori KK. H.Sc., A.H.C.Sc,!.. Instructor in A^jriciilturc. Co. (Jalway. 

The limestone land of County (hdwuy is ])articuhirly snit<‘d to the breeding 
and rearing of s]ie(‘|>. For centuries landowners in that ctujnty and in other 
parts of the \v(‘st of Ireland have deidved a considerahk* portion) of their 
income from this branch of livestock farming. Over half-a-million sheep 



i(K(us'ii<;rkii fi.ock of c;at.way jiwf.s 

are kept in County (ialway and of these H})})roxiTftately 50 per eent. arc 
breeding ewes, nearly all of whieh are of the native white long-woolled breed. 
Generally one or two crops of lambs arc taken before the ewes are disposed 
of for the breeding of early lambs in the midlands and (^astern counties. 
Ewe lambs are retained on the farms in sulfieient numbers to replace the 
drafted two and three-year-old breeding ew^es. Aj)ar1, from the trade in 
breeding stock, large numbers of store shee]) and lambs leave annually for 
other parts of the country. 

In the past, the sheep population was made u]) ])riiK‘i])ally of large* Hocks 
on grazing ranches. With the breaking up of these lands into small holdings 
the numbers kept have not suffered any serious reduction ; suitability of 
the soil and a sheep-farming tradition are more important than the area of the 
fawn. On tlie light limestone and gravellv soils, whieh naturally give a 
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scanty pasturage, grazing with sheep is essential if the <|uality of the herbage 
is to be maintained and improved. Where second-class and inferior grazing 
land is improved by the application of phosjdiatic and other manures, sheep 
respond quickly 1o the increased fertility. 

The Galway })rcx‘d possesses a number of vahiabki eliaracieristics. The 
sheep are exceptionally thrifty and sound. Even when run thickly on the 
land they are easily managed on small farms and are comparatively free 
from footrot and maggot fly attack : the owes arc prolifie and make very 
good mothers ; the lambs are strong at bii-th and are easily reared ; and the 
weight and (juality of t})e enrease are suitable for modern requirements. 
The wool is of fine* texture and <*ovcrs the whole body well and ev^enly. It 
is a matter o1 ])rimary im])ortar\ee to farmers in (’ounty Cialway at\d to 
the sheep trade of the (*onntrv that these eharacteristics slionld be preserved 
and improved. TJie breed ada])ts itself to all classes of land and to all systems 
of fanning. Flocks do well on the ligiit soils in tillage districts where hay 
and oeeasionally roots a.n<l oats an' fed during the winter and s])ring months 
when the* pastures are bare, wliile on the more fe'rtile lands the slice]) e)f all 
ages thrive on grass aloiu*. 

A feature of modc'rn sheep farming is the marked increase in the production 
of early fat lambs. For this purpose it is generally recognised that it is nec- 
essary to have a foundation stock of hardy deep-milking ewes to cross with 
rams of the Down and other breeds. All over the country the Galway shec)> 
have been largely used in this way and have given excellent results. In 
certain districts, however, within tlu' <*ounty this ]}racti(‘e has resulted in 
the deterioration of the foundation stock as a number of the unsaleable 
cross-bred ewe lambs are retained for breeding purposes. The indiscriminate 
use of foreign blood in districts where large numbers of bn^ediiig stock are 
raised is likely to do })ermanent damage. Fortunately the use of Down rams 
in Galway flocks is not so common as it was some years ago be(‘ause farmers 
found that on land wliewj cross-bred sto(‘k could not be sold fat the native 
sheep were more profitable. At local fairs there is an increasing demand 
for the right type of Galway breeding ewe and for white lambs and hoggets 
for wintering. 

There is a certain amount of variation in th(‘ size of the sheep bred in 
different districts. The largest types arc found in the lioughrea and Ballinasloe 
areas and in the parts of\he county adjoining Roscommon. Specimens of 
this type produce a dressed carcase of from 90 to 100 lb. at one and a half 
years old. Smaller and more com}>act sheep are favoured on the lighter soils, 
suiA as the land which extends in a wide belt between Gort and Dunmore. 
Hoggets from this area kill at wtughts of from 70 to 80 lb. In recent years 
thick, short-legged sheep of the lighter type are in greater demand by breeders 
and feeders in the midland, eas^rn and southern counties, as they are best 
adapted to local conditions of soil, climate and management. 
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Since the formation ol tlie (ialway Sheep Hreeders' Sot icty in thtT(‘ 

has been a marked improvement j^encrally in the qmility of the >)reed. 
As a result of the work of this association of breeders many farmers are 
building up improved flocks whicli sliould j)rove of great \ ahie in future 
years. Tlie So(‘ieiy aims at })rodncing an early maturing slice]) which is 
easily fe'd and is saleable at all ages ; the type of animal desired is of medium 
size, with a wide. deep, compact and wcll-balan(*cd body carried on short 
legs, having the back level and broad throughout its Icngtli and the Jund 
quarters fleshed well down. With this objeet in view, an annual inspection 
of breeding ewes and rams is (‘arried out b\ jiidges ai)pointed by the Society, 
and the sh(‘C]> that reaeh the rc(]nir(‘d standard are (iitered in the Flock 
Book. Any farmer who wishes to join the Soeitdy and undertake the inetliodi- 
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cjal improvement of his flock cun luivt* his ins]H‘e1ed on his iann wlien 

his breeding flock is complete in Autumn. 

Large numbers conform to the required type in both th(‘ jxdigrit' and 
non-pedigree flocks in every district in the county and. by rigidly (‘\(‘liiding 
unsuitable animals from the breeding flocks. ev(‘rv larmer (*an luOp in main- 
taining the reputation of the breed for execllenee and (pialitv. At the tim<' 
of its formation the Society was fortunate to be in a ]>osition to make s(‘le<*- 
tions from large num})ers of foundation stock possessing quality and constitu- 
tion and suited to the particular c*onditions of farming and climate 
under whieli they were kept. The ])(*digree lloeks of to-day ai(' 
noted for the production of excellent mutton and wool and for tlu* 
character i sties which, in the ])ast, have made th(‘ bric'd ol such 
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great economic iraportiince. While the main object of the Society 
is the development of a well-fleshed, early maturing sheep, it is recog- 
nised that wool is a valuable source of income to the breeder and a 
product which supplies the raw material for one of our principal indus- 
tries. Particular attention has been paid to improving the quality and 
quantity of the wool produced by slieep of the (ialway breed. When ewes and 
rams are bt'iiig inspected for registration, only those with wool of fine texture, 
good body and broad .staple are selected. In this climate this type of 
fleece affords the be.st protection as it prevents the rain and wind from 
penetrating to the skin. It makes satisfactory weights and fetches the 
highest pric(‘. 

It is estimated that about 7.000 rams ol‘ the (Jalwa\ type are used for 
breeding in the county. W'hetJ a change of blood is desirable breeders c*an 
now purchase pedigree sires, the descendants of good, pure-bred rams. The 
Society holds an Annual Sale at Athenry in September at which high-class 
p<‘digree rams may be procured by breeders for the grading up of their flocks. 
In addition, considerable numbers of ram lambs are disposed of privately or 
sold at local fairs. 

Of all our farm live stock the sheep is the least dependent on imported 
feeding stuffs. The mixed system of farming practised in County Galway is 
well suited for the production of sheep of high quality. Healthy and thriving 
flocks are most easily maintbined on young pa.stures which respond readily 
to dressings of farmyard or artificial manures. Supplementary feeding, 
such as hay, roots, and home-grown grain is available on all farms where 
a fair proportion of the arable land is kept under the plough. 
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THE EFFECT OF CERTAIN POWDER DIS- 
INFECTANTS ON THE CONTROL OF 
LEAF SPOT IN OATS. 

BY 

V. T. Carroll. M.Sc., B.Agr.Sc. 

(Platd Breeding Department. University College. Dublin.) 

Leaf spot (Helrninthosporium A venae sativa) is a fungoid disease of 
oats. It was first described in 1889 by Briosi and Cavara, two Italian 
investigators, who found the disease on oat crops grown in Italy during that 
year. Its occuiTence has since been reported V)y workers in several other 
countries including Denmark, Scotland, England, Germany, the U.S.A. 
and this country, and it is evident that it is one of the most serious and 
widespread of the fungoid diseases of the oat crop. 

Descriptions of this parasite, its inode of attack, and the characteristic 
appearance of infected oat plants have been published by O’Brien and 
Prentice (1), by Turner and Millard (2) and more recently by McKay (3). 
These and other investigators have demonstrated that leaf spot may attack 
intensively the oat crop at two stages in its development. The first or 
primary attack, which is the more serious of the two, occurs on the young 
oat seedlings, while the second infestation takes place when the oat plants 
have nearly completed their vegetative growth and are about to open their 
flowers. This latter attack does not result in the death of the host plants : 
but it is, nevertheless, of great importance inasmuch as it infects the 
developing grain and thus ensures the continuance of tlu' disease from 
one generation to another. 

✓ 

The primary infection of leaf spot has been described by McKay as fob 
lows : The disease, as is known, is seed borne ; and })rimary infection 
may apparently arise either from conidia attached to the glumes or from 
resting mycelium in the cells of tlie glumes and pericarp. The pres(^nc(‘ 
of disease in the seedlings may be detected as early as the third day after 
they appear above ground ; but when it occurs as soon as thivS the seedlings 
seldom survive. About eight days after emergence, jilants may be noticed 
which develop pale green areas about one-quarter of an inch long at the 
tip of the first leaf, or less frequently at one or both of its margins. Dark 
reddish spots rapidly develop in these pale areas, and a stripe forms either 
down the centre of the leaf or at its edge, resulting in the death of the tissues 
involved. Most of the primary lesions are at the tip or edge, and isolated 
spots in the centre of the leaf are usually of secondary origin. Many of the 
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])rimarily attacked leaves are <*oinpIetely killed within the first month, 
or about one-fonrtli of their basal portions may survive. The parasite 
fructifies freely on the dead areas, and at this stage the secondary spread 
to new leaves and to previously healthy plants is rapid. As new leaves 
are produced they are successively attacked with the result that they may 
more or less succumb. Lesions of all sizes and types are now present, varying 
from brown dead spots less than I mm. in diameter, occurring singly or in 
iiumbers scattered over the Vilades, to elongated strips involving one-lialf 
or more of the centre or edge of the leaf. Most of these strips originate 
from the coalesceii(»e of a number of separate spots. The spots and strips 
which develop on tlie new foliage arc at first reddish purple in colour, the 
centre of the spot then becomes pale and finally brown, and the purple colour 
is (confined to the margin.'’ 

lA^af s]>i)t spreads very rapidly through the oat braird during the montli 
of April and early May. When, however, the climatic conditions arc at 
the optimum for ra]>id vegetative growth a large proportion of affected 
]>lants will succeed in ‘ growing away ’ from the disease, and it is generally 
found that the fourth and suV)sequent foliage leaves of surviving infeetc'd 
plants are healtliy. 

Jt is naturally to be expected that oat plants which have lost as 
mtiny as three of their foliage leaves tfirougli disease cannot compare 
favourably, cither in vigour of growth or final yield, other things being 
equal, with corresponding plants which have had the advantage of a full 
(complement of healthy leaves during their vegetative development. It has 
been demonstrated that infected oat plants tiller badly, are often-tiiues 
stunted in growth and give a much smaller yield of dressed grain than healthy 
plants grown under similar conditions. In the small scale quantitative 
experiments carried out in 1982 and 1938 on the Albert Agricultural College 
farm the average yield of dressed grain per plant of healtliy and diseased 
plants, /.f., plants primarily infected, is set out in tlie following table. 

TABLE 1. 


Avkuagk Weight of ' 

Dbessed Guain. I Ratio Healthy : 

Vkah - — [ — — I Diseased, taking; 

Healthy Plants | Diseasod Plants ' Healthy as 190 

Grain.s Grams I 

:i.;m 1.42 KK) : 42 

4.24 2.02 100 : (19 


None of the varieties of cultivated oats (A. sativa) at present on the 
market is completely resistant to attacks of leaf spot disease. It is evident, 
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however, that all varieties are not equally susceptible. In counts made 
in 1983 and 1984 on field plots of oats grown on the College farm the following 
results were obtained : 


TABLE II. 


Variety 

Percentage ok 

Infected Puvnts 

1933 

1934 

Glasnevin Success 

Per cent. 

9.0 

Per cent. 

4.25 

Victory 11 

12.5 

1.5 

(wlasnevin Ardri 

i 7.7 

1.2 

Glasnevin Sonas 

i 0.5 

Tra<*e 

Potato 

2.5 

3.4 

Sonas Marvellous 

1 .0 

1.0 


Glasnevin Sonas oats, which is a very prolific grain-producing type, is 
remarkable in that the percentage of infected plants is always very low. 
It is ill fact rather difficult to obtain a badly infected plant in a crop of this 
variety. McKay {loc. cit) observes that the foliage of Glasnevin Sonas shows 
resistance since the killing of the leaves and the development of brown 
spots and streaks are not nearly so common as in other varieties examined 
by him. On the other hand Glasnevin Sonas sometimes gives a poor plant 
establishment, and the presence of the mycelium of leaf spot on seedlings 
which have failed to come overground has been demonstrated. It may 
therefore be that this variety, while being resistant in the green leaf stage, 
may be rather susceptible in the early stages of germination. 

In some cases of infestation with leaf spot the young oat seedling is so 
severely attacked during germination that the infected plant will not come 
overground. The shoots of these plants which have become severely 
infected at this period lose their capacity for erect growth ; they grow 
in a horizontal or spiral direction until they succumb. If therefore the 
seed be heavily infected with lexif spot and the conditions during germi- 
nation be cold and wet a poor establishment may be expected even although 
the germination of the grain as determined in the laboratory may have been 
<iuite satisfactory. 

A simple and fairly effective method of reducing the percentage of 
infection by the primary stage of leaf spot is by late sowing. The young oat 
seedlings offer a strong resistance to the disease, and apparently the period 



during which the young shoot is incapable of preventing the invasion of 
the mycelium is, under favourable conditions, very limited. The more 
rapid the growth the shorter does the susceptible period become, whereas 
if the crop is sown under cold, damp conditions, germination is unduly 
prolonged and the period of susceptibility correspondingly increased. The 
mycelium of leaf spot is not so susceptible to cold as the young oat shoot, 
and Ravn (4) a Danish investigator, has demonstrated that the fungus 
could make progress even at a temperature as low as 3-5 ®C. 

This method of control cannot, however, be effectually employed where 
attacks of Frit Fly {Oscinis frit) are prevalent. This insect pest attacks 
young oat plants about the end of May and frequently causes very serious 
damage to late-sown oat crops. The farmer is therefore, in respect of the 
time of sowing his oat erop, between two stools. Under ordinary eircuni- 
stances he may reasonably expect to minimise losses from leaf spot on the 
one hand and ‘ frit fly ’ on the other by seeding his oat crop not earlier 
than the beginning nor later than the middle of Mar(‘h. 

A more promising method of controlling effectually the incidence of leaf 
spot is by the disinfection of the seed previous to sowing. During recent 
years several organic mercuric preparations suited for the dressing of all 
kinds of seed grain have been put on the market. Some of these disin- 
fectants can be applied in powder form. They have proved to be equal in 
disinfectant efficiency to the older dressings — Copper Sulphate and Formalin 
solutions — ^and are superior to the latter in ease of application. Moreover, 
they have none of the many disadvantages associated with wet dressings, 
and when applied to the grain in the proportions recommended by the 
manufacturers they appear to stimulate rather than retard germination 
and subsequent field establishment. 

In one series of experiments which were carried out on a large scale in 
the South-West of Scotland during the year 1980 O’Brien and Prentice 
found that home-produced seed treated with Ceresan gave an increased 
establishment of 91 per cent, over that of untreated seed, and in addition 
the number of diseased plants in the braird was decreased from 28 per cent, 
in the case of the untreated seed plots to 4 per cent, in the case of plots 
treated with Ceresan. The results of the small-scale experiments with seed 
disinfectants carried out at the Albert Agricultural College in 1982 and 
1988 which are set out in the following tables confirm those of O’Brien 
and Prentice, especially in regard to the great decrease in the number of 
diseased plants brought about by seed treatment ; but the differences in 
establishment which were obtained while significant in each year are much 
less marked than those obtained by the Scottish workers referred to. This 
may possibly have been due to our presumably more favourable weather 
conditions during germination. 
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TABLE III. 

1982. Means of Six Plots. 108 Grains per Plot. 


Variety 

I 

! Ebtablirhment 

i _ . _..J 

Number of Infectej 
Plants 

IN Braird 

1 

Ceresan 

treated 

Un- 

treated 

1 Ceresan 
treated 

1 

Un- 

treated 

Victory (ex Scotland. lO.Sl) . . 

98.7 

1 

85.7 

0..50 

1 

5.. 50 

Victory J1 (ex A.A.C., 1081) . . 

100.0 ‘ 

i 

84.8 1 

1 

1.88 i 

16.60 

Glasnevin Sonas (ox A.A.(\,1981 ) 

1 

92.0 1 

j 

«5.5 

0.0 j 

1.16 


In the 1983 experiments it was decided to include, in addition to Ceresan, 
two other powder dressings, viz. : — Agrosan G, and Preparat 418 (Alvit) 
in the treatment trials. The varieties included were : Glasnevin Sonas, 
Glasnevin Success and Sonas-Victory II. The experimental lay-out was a 
6 X 12 semi-latin square. The results obtained for establishment arc set 
out in the following table (Table IV). One hundred and eight grains were 
sown per plot. 


TABLE IV. 

Mean Establishment. 1988. 


Variety 

Treatments 


Variety 
Means 
(24 Plots) 

Ceresan 

Agrosan ' 

Alvit 

Untreated 

Glasnevin Sonas 

97.5 

108.0 

j 97.5 

94.50 

98.12 

Glasnevin Success 

101.88 

101.67 

97.88 

! 09.50 

97.58 

Sonas Victory II 

102.88 

101.16 

102.88 

80.88 

98.79 

Treatment Means (18 Plots) 

100.89 

101.94 

90.22 

91.11 

— 


The treated plots gave significantly better establishment than the un- 
treated plots. There was, however, no difference between Ceresan, Agrosan 
and Alvit in regard to their effect on establishment in this experiment. 

The mean number of primarily infected plants in the braird is set out 
in the following table. 
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TABLE V. 

Mean Number of Primarily Infected PJants per Plot, 11)88. 


1 

f 

VaUIEI’Y h 


Treaitwents 


Variety 

1 Means 
(24 Plots) 

Ceresari | 

,1 

Agrosan 

! Alvit 

! 1 Untreated j 

Glasnevin Senas 

1 

0.017 

.017 

.(MK) 

1 

.088 

1 

.010 

Glasnevin Sucic*oss . . i 

1 

1.50 

5.. 50 

1.88 

20.88 

7.29 

Sonas Victory 11 ..j 


4.<K1 

0.50 

1 8 . .50 

1 4.. 79 

Treatment Means (18 Plots)! 

0.95 1 

8.22 

O.Gl 

, 11.45 i 

i 


i 


The treatments significantly reduced the average* number of infected 
plants in the braird of each plot. 

The effect of the dressings on the average yield f>f dressed grain ])eT plot 
in the small scale quantitative experiments was much less tluu^ anticipated. 
The results are set out in the following tables : 


TABLE VI. 

Means of Six Plots. 1082. 


VvEKAGK Yield of J3ki s>ki) 



' Plots treated j 
' witii Ceresan j 

1 fntreated 
(Control) 

Victory, Seed e\ 

Grams 

1981 : 288 

Grams 

224 

Victory 11 . . 

258 

278 

Glasnevin Sonas 

218 

(_ 

199 

Mean of three Varieties 

.. i 288 

284 
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TABLE VII. 

Mean Yield of Grain (grams). 1938. 


1 

V A in ICTY 

! 

Tukatments 

! 

1 1 

Variet> 
Means 
(24 Plots) 

1 

Ceresan | 

Agrosan 

j Alvit 

“ ’*■ I 

j Untreated | 

dasnevin Soiias 

' 208.7 ' 

253.5 

! 205 . 2 

! 245.5 

2,58.2 

Glasnovin Success . . | 

1 374.3 , 

391 .0 

, mi. 8 

358.0 

381 .2 

Sunas Victory II . . 

3,'55.5 j 

357,3 

' 359.7 

340.7 

354.8 

'rreatiiicnt Means (IH Plots) 

332.8 i 

333.9 

! 342.2 

310.7 



It will be noted that there was no tliffenniee bttween trt‘ated and un- 
treated in tlie quantitative experimental jilots carrie<I out in 1932. Tliere 
was, however, a slight difference in favour of treatments in th<‘ 1933 ex])eri- 
rnents ; but tins difference being Jess tJian tJie (‘xperiinentfd r*rror C'annot 
be regarded as significant. 

"Hie (‘fleet of dry se(^d dressings on tin* ( cailrol of tlu‘ disease was again 
tested in 1937, can* being taken on this occasion to obtain s(‘cd Avliieh was 
known to be vi-ry heavily infected with leaf spot, (’(n’csan, Agrosan and 
Abavit were tested against a control untreated seed in a four by four 
Jatin square. The* plots were in this trial 20 s(p ft^(d in an*u (5 ft. x t ft.) 
and two hundred and seventy-nine grains were sown in eaeli plot. Th(‘ seed 
was sown on the 1st April, 1937, und(n’ good dr}' conditions, and the seed- 
lings app(‘ared overground on the I5th April, 1937. For n eonsiderahk; 
period it was possible to pick out the untreated plots at a, distauec owing 
to the relatively greater thickness of stand and to the rrc(‘doin from disease 
of the constituent plants of the treated plots. Counts of cstablislied plants 
were made on 281 h April, 1937, and in the fol]o\\ing Tabk* th(* arrangement 
of the plots, the sf'cd trealiiKuits and tlie numJx r of eslablisluxl plants per 
plot are set out : 


TABLE Mil. 

'riiKA J'MENTS : 

1 Ceresan ; 2 Abavit : 3 y\grosaji : 4 C ontrol. 


2 

' 4 

1 

, 

260 

, 241 

279 

270 

3 

* 1 

2 

4 

257 

276 

* i - 

200 

252 

4 

! 2 i 

3 

1 

244 

L L 

271 

200 

1 1 

8 ! 

4 1 

2 

254 1 

262 ! 

240 : 

267 







The figures for the treatment totals are : 

Ceresan . . 1,075. Established plants. 

Agrosan . . 1,066 do. 

Abavit . . 1,057 do. 

Control . . 977 do. 

S.E. (four plots) -I- 12.5. 

An analysis of varianct' oi‘ these figures shows a signifieant difference 
between the treated and the non-treated seed, but no significant difference 
exists between the three treatments as regards the number of surviving 
plants. The number of diseased plants iri the treated plots averaged less 
tlian 1 per cent., while the number showing disease spots was as high as 
42 per cent, in the untreated plots. ' The laboratory germination of the sample 
of untreated seed was 97 per (*ent. 

I'he grain ripened with little or no damage, and the yield of dressed grain 
was obtained for each plot on the llth August. 1987. An analysis of the 
figures showed a significant difference between the treated and non-treated 
plots ; but no significant difference between the tliree treatmer\ts, Ceresan. 
Agrosan or Abavit. Th(‘ total grain yields were : 

t'eresan . . 5,410 grams. Abavit . . 5.200 grams. 

Agrosan . . 5,185 ,, Control . . 1,108 

S.E. (four plots)"r 181.2. 

These figures show that the average increase of dressed grain due to seed 
treatment was approximately 25 per cent. 

The experimeni was again n^peated in 1989 and Star oats (ex Scotland) 
was again used. This partieiilar sample was found to (‘arr) a})proximately 
20 per cent, infected grain. On this occasion a new Abavit })owder (Abavit 
T.B. 910) was used. The latin square arrangement of the plots was again 
employed, and two sow ings w^cre mad(‘ : one early in February and the other 
late in March so as to determine the possible effect of the different weather 
conditions experienced during germination and early growth on the estab- 
lishment and on the perecaitage of disease both in the (‘ontrol and treated 
plots. Tw^o hundred and sixty-one grains were sown per plot. The first sowing 
was made on the 18th February, 1939, and the second sowing on tin* 81st 
Mareli. 1989. Tin* plants (*ame over ground on the 10th March, 1989, and 
16th April, 1989, respectively, and counts of diseased plants and total 
surviving plu!)ts were made at intervals. Final establishment (counts for 
the first and second sowings were made on 24th April, 1939, and 12th May, 
1989. atul the following tables give the numbers obtained for each plot : 
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TABLE IX. 

Establishment Counts. 

No. 1. — Sown 13th March, 1939. Counted 24th April, 1939. 

Treatments. 

1. — Ceresan ; 2. — Agrosaii ; 3. — Abavit, T.B. 910; 4.- Control. 


2 

3 

i 

! 1 

192 

2 or* 

180 

228 

(0) 

(1) 

(35) 

(0) 

1 

4 

2 

s 

204 

185 

218 

208 

(0) 

(18) 

( 0 ) 

I 

3 

1 

1 

4 

2l« 

, 209 

212 

100 

(0) 

(2) 

. (0) 

(28) 

4 

: 1 

' 3 

: 2 

170 

210 

215 

21. > 

(29) 

(1) 

w 

(^) 


1 ^ I 


Figures in brackets give tlic number diseased fdants p<‘r plot. 


TABLE X. 

No. 2.- Sown 31sl March, 1939. Counted 121)» May, I9;t9. 


3 ! 

1 

2 

1 

4 

208 

2(K1 

198 

170 

(0) 1 

(») . 

(0) 

(33) 

1 

4 ! 

3 

2 

204 

181 

100 

184 

(0) 1 

(24) ; 

(0) 

: 

'"i ■ 

! 

2 ' 

3 

4 

1 

195 ’ 

205 1 

170 

219 

(0) 

(0) 

(22) 

> (0) 

4 

! 2 

1 

3 

170 

201 

199 

202 

(28) 

(0) , 

fO) 

(0) 


Figures in brackets give tlie number of diseased plants per plot. 
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TABLE XI. 

Treatment Totals. (Establishment). 



Ceresaii 

( 

' Agrosan 

1 

Abavit 

1 T.B. 010 

1 

1 

i 

i 

\ Control 

i 

Average 
Increase 
> of treated 
Plots over 
, Control 

S.E. 

(4 Plots) 

No. 1 .. 

860 

1 

1 

1 884 

j 

1 84i 

710 

Per (.-ent. 
17.0 


No. 2 . . 

i 822 

I 778 

811 

007 

' 15.2 i 

+ 16.8 


TABLE XII. 
Diseased BJants. 


1 

Ceresaii 

Agrosan 

i 

A bavit 

Control 

No. 1 

1 

2 

2 

no 

No. 2 j 

1 

0 

! 

0 

102 

Total j 

. 1 

6 ! 

2 

212 


The low establishment of the untreated plants was due to the failun^ 
of some of tint diseased })lants to come above ground- thus reducing the 
percentage visible infection. Although some of the most severely attacked 
plants which succeeded in coming overground had died when these counts 
were made (fourth-leaf stage) an accurate record of the total number wdiich 
brairded w'as ensured owing to the precaution having been taken of marking 
each diseased plant with a peg as it appeared. The ligures obtained show 
that the treatments considerably increased the number of established 
plants over those obtained for the untreated seed ; but no significant 
difference was obtained for any treatment over another as regards estab- 
lishment or number of diseased plants, all three treatments having controlled 
the disease effectively. 

The plots sown on 31st March suffered severe damage from an attack of 
Frit fly {Oscinis frit) and as this circumstance vitiated the results, it was 
not thought desirable to record them. 

The following table shows th(^ yields of dressed grain per plot for the 
first or No. 1 sowing : 
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TABLE XIII. 

Drehskd CrRAiN. No. 1 (Gmmmcs). 
Tkeatmknts. 

1.- Ceresan ; 2. —Agrosaii ; U.- Abavit. T.B. 010; 4. -('oiitroL 


2 

1,478 

! 3 ! 

; M73 j 

4 

905 

1 

' 1 
, 1,264 

1 

1,406 

! 1 

4 ' 

: U031 

_ _ I. 

2 

1,043 

^ 3 

, 1,226 

1 * ““ 

3 

1,485 

j 1 

! 

1,126 j 

1 — -1 

1 

996 

1 

' 4 

1 1 .010 

4 

1 ,39.3 

1 1 
1,205 

3 

1,157 

i . 

1 .234 

1 


rOTALS. 


Abiivit Control S-K. 
T.B. mo 1 (4 Plots) 


5.011 1,348 ! 


Ceresan Agroj»an 


4,871 4,881 

! 


These ligiires show that the seed treatments increased the yi(‘kls of dressed 
grain over that obtained from the cf'ntrol plots to the extent of a]>proxi- 
mately thirteen ])er cent. The analysis of \arianee shows that this result 
is significant. There was again no significant difference between the different 
treatments either in regard to disease eontrol or prodiu^tivity of the crop. 


RELATION BETWEEN WEATHER t ONDITIONS AND INFECTION 
OF OATS WITH LEAF Sr01\ 

The amount of infection present in a particular oat crop depends directly 
on the degree of infection of the seed sown. This latter is, however, very 
much influenced by the weather experienecd during the flowering and 
subsequent development of the grain, and as climatic conditions vary from 
district to district it might be expected that seed drawn from different areas 
would produce crops showing varying amounts of primary infection with 
leaf spot. In order to get an idea of how the percentage infection of seed 
oats varied for different areas of this country, samples were obtained from 
nine different districts throughout the country in the spring of 1937, and 



grown with Glasnevin -grown seed and Scotch seed as controls. Half of 
each sample was treated with Ceresan, and sowings of treated and untreated 
grain were made ; but as cold, wet weather immediately followed, the soil got 
waterlogged and very little reliance could be placed on the results obtained, 
but they tended to show that seed coming from the southern and western 
districts carried more infection than did the Glasnevin seed. 

This experiment was again repeated in 1989 with seed from Clonakilty, 
Co. Cork ; Ballyhaise, Co, Cavan ; Portlaoighise, Laoighis ; and County 
Dublin. The seed from Scotland which had been used in the latin square 
trials was included as a control. The highest infections were found on Potato 
oats from Ballyhaise, which showed 15 per cent, primarily infected plants. 
One sample from Clonakilty gave a poor stand for the untreated seed and 
a high percentage of infected seedlings. In Ihis case maiiy of the infected 
seedlings failed to come overground, and the stand of plants was approxi- 
mately only one-third of that from the tr(‘ated sample, llie seed from 
Laoighis came next in percentage infec ted plants, while very little showed 
on any of the Dublin-growm seed, exce])t on a few plants of the varieties 
Glasnevin Success and Glasnevin Sonas. The degree of primary infection| 
shows a close relationship to the general weather conditions, the highest^ 
primary infection being foTind in seed originating from th(‘ high rainfall^ 
districts. 


GENERAL DISCUSSION AND RECOMMENDATIONS. 

These results, in so far as they are representative of what would ocicur 
under ordinary field conditions, indicate that the treatment of seed oats 
for the control of leaf spot, while ciontrolling that disease effectively, may 
not in all cases result in a high incTease in the yield of dressed grain, under 
conditions similar to those obtaining at (ilasnevin m circumstanc*es where 
the amount of infection on the seed grain or the conditions during germi- 
nation, or both, are such that tlu* plant establishment resulting from un- 
treated seed is not reduced bc‘low, say, eighty per cent, of that from treated 
seed. Under those* c»onditions the surviving plants of the untreated plots, 
by making relatively greater growth may be able to utilize fully the available 
plant food in the soil and thus succeed in bringing up the yield per plot. 
When however the percentage of infection of tlie seed sown is high, 
significant reductions in yield may be* expected if the grain is not dressed 
before sowing. Treated seed may l>e sown more thinly than is usual for 
any particular district as it is a general rule that after treating with any 
of these powder dressings the resulting brairds are thicker than those from 
untreated seed, and there is the consequent danger of loss due to lodging. 

It is often stated that these powder dressings have a direct stimulating 
action on grovrth of the young seedlings, but there is very little evidence 
in support of this. This ‘ stimulating ’ effect which results in the better 
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brairds obtained from dressed seed is probably due to the fungicidal pro- 
peities of the dressings in the control of moulds and other disease organisms, 
both on the grain, and in the soil in the inunediate neighbourhood of the 
grain. In testing treated and untreated samples of grain for germination 
on moist blotting paper in Petri dishes and in sterilized sand it is the general 
rule that the untreated samples become covered with moulds after a short 
period, while the treated samples are free from such attacks. The germi- 
nation of the untreated samples is generally lower than that of the treated 
samples, and this is more pronounced when dealing with samples of badly 
harvested grain of poor or mediocre germinating capacity. These moulds, 
etc., on th(* surface of the grain have a retarding influence on the growth 
of the young seedling by feeding on the constituents of the sprouting grain. 
It has been a common experience among farmers that thin brairds and 
the presence of dried-up sprouted grain in the soil frequently occur in seasons 
following bad or wet harvest conditions in the case of untreated seed even 
though such seed may have given good laboratory germination. 

It is therefore a wise pre(*aution even under the most favourable conditions 
to treat seed oats with a suitable disinfectant before sowing. It will at 
least provide* a good insuran(‘e against excessive damage from high per- 
centage infestation with leaf spot especially when the conditions subsequent 
to sowing are cold and wet. Furthermore it will enable farmers to sow 
<‘arlier and thus avail of an increased growing period. 

The operation of dressing the seed grain can be carried out some time 
prior to sowing without any ill effect and there is no risk of re-contamination. 
It is desirable that the seed grain and powder be thoroughly mixed so that 
the pow'der forms a thin iiim on the surface of the grain. The quantity 
recommended by the makers is sutlieii'iit and advantage is to be gained 
in increasing this amount, as tluTe is a limit to what the surface of the grain 
will (;tbeiently hold. It has been stated that dressings of these organic 
mercury dusts cause some injury to the stored grain, but tiu, t'xperience 
at the Albert Agricultural College has been that samples of wheat treated 
with the requisite amount of seed dressing (Ceresan) in suffered no 

damage* after twelve months’ storage. 

In using dry disinfectants of tliis class it is desiral)le as far as possible 
to avoid inhaling the powder, which is poisonous. It is desirable that the 
nose and mouth should be protected by a cloth or respiraUtr during the 
operation ; but if that be not jiossible the operation should be carried out 
in the open air and the machine used for the purpose of treating the grain 
be dust-proof. Machines for tlie application of these* powder dressings to 
se^jd grain are now on the market ; but for the small farmer who has only 
to dress a limited ejuantity of grain, a disused end-over-end churn or barrel 
similarly operated and fitted with one or two baffle boards is equally effective. 
The least satisfactory method is the practice of spreading the grain on the 



n 


bam floor and scattering the powder over it while turning the grain with 
a shovel. By adopting this method it is hard to get all the grain evenly 
coated with a fllm of powder and much is wasted. The average cost of 
dressing seed grain works out at approximately Is. 3d. per acre. 
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Fig* 1.- ITcallliy Plant. 



Fig* II. — Plfint infe<;U*fl with Pcjif Spot, showing si)otting and shrivelling wp 
of first and second seedling leaves. 




Germinating grain disinfected ^^ith inercunal Grain from same sample as Fig. III. (untreated i showing 

powder dressing. mould growths. Laboratory germination of sample 83®o 



Fill, 

Type (»f hand-operated niaehine as used for disinfecting 
grain witli jK>wder dressings. 
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AN UNUSUAL SPOTTING OF POTATO 
TUBERS AND ITS CAUSE. 

BY 

Kobeut McKav, B.Sc.. A.R.C.Sc.l., 

Department of Plant Pathology, 

Alheii Agricvllaral College, Glasnevin^ Dublin. 

Some considerable time* ago potato tubers showing numerous small 
sunken spots as illustrated in Figs. 1 and 2 were forwarded to the wTiter 
for examination. The variety Avas Britisli Queen and the potatoes were 
part of an early Jigging made for seed purposes during the month of August, 
the affected sam])le being received thci following December. At digging 
time the tubers were collected in new tomato chips which were then stored 
on a loft in an outhouse. When received some of the tubers showed spotting 
all over, but others only on one side. The spots varied in size as illustrated, 
the injured tissue in each case occurring around a lenticel and penetrating 
into the llesh of the tuber to a depth of from 1 to 4 mm. 

The absence of any parasitic organism from the diseased spots and the 
fact that the latter occiiiTed at the lentieels suggested that the injury might 
be caused by a toxic liquid or gas. However, the building in which the 
hi hers were stored (‘ontaiued neither artificial manures nor chemicals of 
any kind and was well isolated from other farm buildings containing animals, 
so that the possibility of tht‘ presence of such a gas as ammonia arising 
from artificial manure or from stable manures was ruled out. At the same 
time, a few tubers showed evidence of having been gnawed by rats and 
the presenct' of the faeces of these pcst.s in some of the chips where the 
spotting of the tubers was most prev^alent indicated a possible explanation 
of the trouble. Accordingly a number of experiments was carried out 
to test whether any (connexion existed between the rats and this peculiar 
spotting. 

The first experiment was carried out in the month of January in an out- 
house, a number of tubers being treated with a mixture of rat urine and 
faeces, controls being similarly treated with water. The temperatures was 
almost down to freezing point and decomposition of the urine was slow 
as was also the respiration of the potatoes. The result was that only one 
tuber out of seven which were treated with the mixture developed lesions 
and these were more typical of the condition known as Pit Bot. The 
experiment M^as repeated on different occasions, both inside a room at a 



temperature of 18-20X. and later in outhouses during warm weather in 
the months of July, August and September. Tubers at varying stages 
of maturity and belonging to three different varieties, viz., British Queen, 
Duke of York and Up-to-Date, were used. The mixture of rat urine and 
teces was applied by pouring it from a watering can over the tubers in an 
ordinary sprouting box, or alternatively, the tubers were dipped in the 
mixture and then suspended over it in a closed vessel. Rat urine slone 
was also used and applied to the tubers by means of a garden syringe. Injury 
to potato tubers occurred as a result of all these treatments, and the different 
types of injury so produced are illustrated in Figs. 4, 5 and 6. Sometimes 
a single application of the mixture or of urine alone produced lesions, and 
on two occasions darkening of the tissue around the lenticels was observed 
within sixty hours after treatment. Usually, two or thret* ajiplications 
given at intervals of forty-eight hours were required for the production 
of symptoms and spotting did not generally appear until six or seven days 
after the first application. The worst injury occurred when immature 
tubers which had been kept for some time after digging were used and the 
experiment carried out at a temperature of 20®C., or in very warm weather. 
That the damage was due rather to the liquid, than to any gases evolved 
by decomposition or by interaction of the urine and feces, was shown 
by suspending dry tubers over a mixture of rat urine and feces in a closed 
vessel in which case no lesions developed. 

As a net result of numerous e^j^periments it was concluded that the spotting 
at the lenticels of the potato tubers as originally received was caused by 
rat excrement, the urine being mainly responsible. 

Pit Rot was described and fully discussed in this Journal by Pethybridge.* 
He showed that it is not due to any parasitic organism, and that similar 
injury could be produced experimentally by treating potato tubers with 
various chemicals and gases, but that the only one of these which is at all 
likely to occur in a potato pit ” or clamp is ammonia. 

. A potato tuber showing the circular, depressed ai*eas characteristic of 
Pit Rot as it occurs naturally is illustrated in Fig, 8, the attack being a 
medium one. The similarity of these to the lesions shown in Fig. 6 is at 
once apparent, and the resemblance is even more striking when Fig. 6 is 
compared with some of Pethybridge’s original ilhistrations (iWd,), Never- 
theless, in the course of the experiments described the number of tubers 
which showed lesions similar to Fig. 6 was very small, the majority of them 
showing spotting of the types seen in Figs. 4 and 5, and it is not suggested 
that rats are invariably responsible for the condition known as Pit Rot, 
as the latter occurs in the entire absence of these animals. It is clear, 

♦ Pethybridge, G. H. t Investigations on Potato Diseases. (Tenth Heport) Journal 
of BepofOmeta of AgricuHure^ Vol. xix, pp. 271-292 ; 191S/19. 




Fig. 2. Fig. 3. 

Potato tubers as originally received showing spotting at the lenticels, Potato tuber showing Pit Rot as it occurs 

variety British Queen. naturally. 




Potato tubers showing different types of injury produced by treating them with a mixture of rat urine and fa?ces at 20"^ C. fifteen days after 
treatment, variety British Queen. Note similarity of lesions on Fig. 0 to those on Fig. 3. 
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however, that the excrement of rats may cause injury indistinguishable 
from Pit Rot. 

Since the publication of Pethybridge’s account of Pit Rot {loc, ciL) very 
little additional information regarding it has been forthcoming and the 
actual cause of the disease is still unknown. Observations made by the 
present writer over a number of years show that it is always most prevalent 
following a dry autumn during which the tubers would have suffered some 
dessicatjon in the ground. Such tubers are known to have a high power 
of absorption and consequently would be very liable to take up any liquid 
present in the “ pit ” or clamp. This might be taken as a further indication 
that Pit Rot may actuaUy be due to the .absorption by the tubers of some 
toxic liquid in the “ pit.’' 
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FIELD EXPERIMENTS 1939. 

The following report deals with Field Experiments condneted by C'oiinty 
Agricultural Instructors in 1989. These comprise trials with varieties of 
wheat and outs, manurial and ripening trials with wdieat and experiments 
with grass seed mixtures. 

Details of these experiments art* published in the Annual Reports issued 
by the Committee of Agriculture for each county, and persons who are 
interested may obtain a co]>y of the Report for any particular county by 
applying to tlic Sct'retary of the appropriate* Committe(‘ of Agriculture. 


WINTER WHEAT VARIETY THIAl.S. 

These trials were conducted at 61 centres in 25 counties. The xarietics 
included were Queen Wilhelmina, Pajbjcrg. Juliana and HoJdl'ast. With 
regard to Queen Wilhelmina two plots were laid down at each centre, one of 
which was sown with original seed, imported from Holland, and tlu* other 
with seed obtained hxtally by the Instruetors, the object being to determine 
whether original seed of this variety^ was su]>erior to the commercial stocks 
generally available for seed pur|)oscs. 

Queen WHiiehnina has now' been ui cultivation in this coiintiy for a con- 
siderable number of years and is too widely known io rf*f|uire dcscri]>tion. 

Pajbjcrg is a Danish wheat and has been ineludtci in tlxsc trials since 
1986. It is characterised by^ short, stiff straw, white chaff and red grain. 

Juliana was tired m Holland. It has somcwiiat shorter straw than 
Queen Wilhelmina, white eliaff and white grain. 

Holdfast was raised at the Plant Breeding Institute, (‘ambridge. and was 
included in these trials in 1988. It possesses very short, strong straw, white 
chaff and white grain of good milling (piality. 

Owing to the unfavourable weather conditions experienced during the 
earlier part of the sowing season, only about 20 per cent, of the plots were 
sowm before the end of December. Tlie gennination of all the varieties 
except Holdfast was in general satisfactory. This variety failed to ])roduce 
a satisfactory braird at approximately 20 pcT cent, of the centres. 

Yellow Rust (Puccinia glumarmn) attjicked all the varieties at about 
25 per cent, of the (»cntros. One plot of Queen Wilhelmina (e,r Holland) and 
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five of the Holdfast plots were severely attacked. At the remainder of the 
centres however the disease was of little consequence. Brown Rust (Puccinia 
iriticina) was reported from one centre. Slight attacks of “ Take All ” 
(Ophiobolus grafninis), mildew (Erysiphe graminis) and Loose Smut (Ustilago 
tritici) also occurred at a few centres. The plots were in general free from 
insect injury. Wire worms attacked all the plots at one centre, but the 
damage caused was of little consequence. 

All the varieties at one centre and both plots of Queen Wilhelmina at 
another centre lodged slightly, otherwise no lodging oc'curred. 

Holdfast ripened, on the average, about five days earlier than Pajbjerg 
and Juliana and from three to four days earlier than the Queen Wilhelmina 
plots. Favourable reports on the cjuality of thi* grain of all tlie varieties 
W(Te received from the great majority of the (‘entres. 

The results which are set out in Table I show that Pajbjerg gave the highest 
average yield of grain and was superior to all the other varieties at the 
majority of the centres. This variety has been included in these trials since 
1986 and it is interesting to note that it has gi\'en the highest average yield 
of grain each year. The average yields of Queen Wilhelmina (ex Holland) 
and Juliana were very similar. Although Queen Williclmina (ex Holland) 
gave a highei average yield than Queen Wilhelmina (local) it was superior 
to the latter at only 29 of the 61 centres. Holdfast which gave the lowest 
average yield was outyielded b} all the varieties at the majority of the 
<*entres. 


SPHINt; WHEAT VARIETY THIALS. 

Trials with live varieties f)f spring wheat were conducted at 60 centres 
in 24 counties during the 1989 season. The varieties tested were Red Marvel, 
Atle, April Bearded lied, Aurore and Diamant II. 

Red Manwl and April Bearded Red have been in e\iltivation in this country 
for a considerable period and are too widely known to require description. 

Atle is a new variety of Swedish origin and was included in these trials 
for the first time in 1988. It is a white-ehaffed, red-grained variety, with 
rather short, strong straw. 

Aurore is a French variety characterised by long straw, red <*haff and a 
fairly large red grain. 


Diamant II is a new Swedish variety, and was included in these trials for 
the first time this year, It is derived from a cross between Diamant and 



Extra Kolben II. The grain is very similar to that of Diamant, but the 
stta^ is shorter than that of the latter variety. 

The greater proportion of the sowings were made in^ Marcli, particularly 
during the latter half of the month. Germination of all the varieties was in 
general very satisfactory. Subsequent to brairding however the dry, 
harsh weather experienced during late spring had an adverse effect on a 
number of the plots and tended to check normal devt^lopment and growth. 
In this respect. Red Marvel and Atlc appeared to suffer most. With the 
advent of more favourable weather conditions towjirds th(‘ tmd of Juiu‘ 
growth improved generally. 

Some of the common diseases of wheat, siuh as V'cllow Rust (PiwHnia 
glumarum)^ Loose Smut (Ustilago iriiici) and ‘‘Take All” (Ophiobolm 
graminis) occurred at a number of centres. With the e*x(;eption, however, 
of a few centres where the plots of Diamant II and Auron* were rather 
severely attacked by Yellow Rust the damage caused by fungoid diseases 
in these trials was not of any consequence. Severe damage was caused by 
wireworms at two centres. Apart from these attac'ks the plots, in general, 
were free from irivSeet injury. 

April Bearded Red lodged slightly at twenty-one centres. Aurorc at five 
centres, Red Marvel at four eentres and Diamant II at two centres. With 
regard to time of ripening, Au|ore ripened, on the average, four to five days 
earlier than April Bearded Red and Diamant II and from ten to tw(‘lve days 
earlier than Red Marvel and Atle. Reports on the (piality of the grain 
were favourable from the majority of the centres. In this respe(‘t liowcver 
Red Marvel appeared to be least satisfactory. 

The results which are set out in Table II show tluit A})ril Bearded Red 
gave the highest average yield and was superior to the other varieties at the 
majority of the centres. Diamant II outyielded Atle at 84 centres and Red 
Marvel at 85 of the 60 centres. Atle was superior to Red Marvel at 85 centres. 
Tlie yields of Aurorc and Red Marvel were practically similar. 


WINTER WHEAT MANURIAL TRIALS. 

Two series of manurial trials with winter wheat similar tu those conducted 
in the 1987-^8 season were carried out in 1938-89, one series on land which 
h^d been under tillage during the previous season and the other on lea. 
Similar manurial treatments were used in both series and the following plots 
were laid down at each centre : — 

Plot I. No manure or lime (Control), 
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Plot II. Dressed with 3 cwt. superphosphate and 2 cwt, kainit (14% 
potash) per statute acre at time of sowing. In addition 
one cwt. of sulphate of ammonia was applied in spring 
at the discretion of the Instniotor. This was done at 
eleven centres in Series I and at ten centres in Scries II. 

Plot III. Dressed with freshly-burned lime at the rate of 30 (‘wt. per 
statute acre at the same time as the mixtiire of super- 
phosphate and kainit was applied to Plot II, 

Series No. J.- In this series, trials w(‘re eonduc^ted at twenty -tliree (*entres 
in fifteen counties on land which had been in tillage in 1938. (»ennination 
was good at all centres and, witli the exception of four eentrcvS where tlu* 
stand was rather thin, plant establishment was generally satisfactory. 

The control plots were somewhat slow to develop at eleven centres,* wliile 
at eight centres the limed ])lots also remained somewhat backward as the 
season advanced. The plot dressed with superphosphate and kainit made 
poor growth at one centre, wdiile those which liad an ap))li«*ation of sulphate 
of ammonia in addition were slow to develop at three oth(*r centres. No 
lodging of the crops occurred at any centre. 

There was relatively little difference between the tunes of rip(‘ning of 
any of the plots at any e<*ntre. In a few eases plots dressed with superphos- 
phate and kainit ripened some days earlier than the control and limed plots 
and in a few otlier cases plots which received a dressing of sulpimtc* of ammonia 
wei'o a few days later in ripening than the other f>lots. 

There were no eases of serious atUick by insect or fungoid pests. Slight 
injury was caused by wirewomis at three centres, slight mildew oecMirred 
at three other centres and slight attacks of rust at four centres. Th(‘ grain 
and straw produced were of excellent quality at all (•entr(*s. 

Yields of grain from limed plots were better than those from tlic controls 
at twenty-one of the tw^enty-threc c'cntres. the average differeiuje in favour 
of the dressing of freshly-burned lime being 2j cwt. per acre. Plots dressed 
with superphosphate and kainit gave higher yields than the controls at all 
centres at whieb the treatments w^re compared, the average increase ludng 
4| cwt. per acre. Where sulphate of ammonia was used in addition to 
superphosphate and kainit, yields were better than from (‘ontrols at 
nine of the eleven centres, the average increase over tlie controls in this ease 
being 4j cwt. per acre. The plots manured with su})erphosphate and kainit 
outyielded the limed plots at eleven of thirteen centres where the treatments 
were compared, the average increase in tlze yield of grain in favour of the 
former treatment being 2 cwt. per acre. At eleven centres where sulphate 
of ammonia was used in addition to superphosphate and kainit, the average 
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increase was 8 cwt. per acre over the plots which received a dressing of 
freshly-burned lime. Particulars of the yields of grain obtained in this 
series are given in Table III. 

Series No. //.- Trials on lea wheat were conducted at sixteen centres in 
fourteen counties, (termination of the seed was good at all centres, and 
plant establishment was, on the whole, fairly satisfactory. The limed plots 
had a somewhat more forward appearance during the growing season than 
the controls but were not quite as good as those dressed with artificial 
manures. No lodging occurred at any centre and no serious attacks by 
insect pests or diseases were reported. A slight attack of wireworm occurred 
at one centre and birds did considerable damage to the ripening crop at 
another centre. Slight mildew attack was observed at one centre and slight 
rust at two centres. There was no difference between the times of ripening 
of the plots at any centre and the grain and straw produced were generally 
of excellent quality. 

The limed plots gave heavier yields than the (*ontrols at twelve of the 
sixteen centres, the average increase due to the dressing of lime applied 
being f cwt. per acre. Those dressed with superphosphate' and kainit out- 
yielded the control plots at all the centres at which the treatments were 
compared, the average increase in the yield of grain of the former plots being 
cwt. per acre. Where sulphate of ammonia was usf^d in addition, the 
average increase over the contrdl plots was cwt. per acre. Plots treated 
with superphosphate and kainit were compared with limed plots at eight 
centres. In seven cases the former outyielded the latter, the average increase 
in favoiar of the former being 2 cwt. per acre. Where sulphate of ammonia 
was used in addition to supcr|)hospliate and kainit (ten centres) tlie average 
increase over the limed plots was 2f cwt. per acre. 

Particulars of the yields of grain obtained in Series II arc given in Tabic IV\ 

These results further confirm thost^ obtained in previous trials and, indicate 
(a) that considerable increases in yields of grain can be obtained from applica- 
tions of suitable mixtures of artificial manures to winter wheat and that on 
the poorer types of soil very substantial increases can be secured by such 
treatment, and (b) that in general, higher yields of winter wheat may be 
expected, particularly on the heavier types of soil, when a dressing of freshly- 
burned lime is applied to the crop. 


WHEAT RIPENING TRIALS. 

Wheat ripening trials similar to thojse conducted in 1937 and 1988 were 
repeated in the 1989 season. The object of these experiments was to ascertain 
the latest date on which varieties of wheat may be sown to ensure normal 



101 


ripening. The trials were laid down at 29 centres in 21 counties. Six varieties 
were included in the trials— five spring varieties and one winter variety. 

The following table gives a summary of the number of centres at which 
each variety was sown and the total number of sowings of each varie ty. 


Variety 


No. of 
Centres 


No. of Sowings 


Squarehead Master 
Red Marvel 
Aurore . . 

Atle 

April Bearded Re'd 
Diamant 


24 

98 

29 

130 

S 

32 

17 

81 

28 

127 

19 

82 


Sgmirehead Master. 

Four sowings of Squarehead Master were made in Februar\. All ripened 
satisfactorily. Fifty-nine sowings w^rc made from 1st to 30th March. All 
plots sown up to the middle of March ripened satisfactorily. Four sowings 
made from the middle to the end of the month failed to ripen. Thirty-five 
sowings were made between April 1st and 25th. Of these, twenty-seven 
failed to ripen. Tlie sowings of the eight crops which ripened satisfactorily 
were made during the first week in April. 

Red Manet. 

Four sowings of Red Marvel made in February and sixty-three made in 
March all ripened satisfactorily. Of fifty-six crops sown in April nine failed 
to ripen. Tlie dates of sowing of the latter varied from the 4th to the 25th of 
the month. Of s€*ven sowings nwide in May six failed to ripen. 

Aurore. 

Thirty -tw’^o sowings of this variety were made between February 23rd and 
May 1 1th. With the exception of two crops, one sown on May 2nd and the 
other on May 11th, all sowings ripened satisfactorily. 


AUe, 

All sowings of Atle made up to May 1st reached maturity. Two sowings 
made on May 2nd and 11th failed to ripen. 

April Bearded Red. 

One hundred and twenty-three sowings of April Bearded Red made 
between February 2Brd and May 1st and two sowings made on May 2nd 
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ripened satisfactorily*^ Two sowings made on May 2nd and one on May 11th 
failed to ripen. 

IHamunt, 

Seventy-eight sowings of Diamant mack* up to May 1st and two sowings 
madron May 2nd ri))rnc(l. One sowing made on May 2nd and one on May 
nth did not rij>en. 

The results of these trials are set out in detail in Table W 


TRIALS WITH VARIETIES OF WHITE OATS. 

The varieties Vietory II and Ardri were included in these trials wliich 
were conducted at, sixty-six centres in 25 counties. Seeding took place 
from the middle of February to the middle of April. Germination was on 
the whole satisfactory and in a few cases Ardri showed somewhat more 
vigour than Victory II in this respect. Harsh, dry weather following brairding 
seriously retarded growth at all centres. A rapid recovery followed the 
change in weather conditions which set in towards the end of June and 
progress was satisfactory during thc^ remainder of the season. The crops 
on the whole were fairly free from insect pests and diseases. Slight attacks 
of wirewonns were reported from three centres. Severe attacks of leaf- 
stripe occurred at two centres while at five other centres slight attacks were 
observed. On the whole very little lodging was reported. Victory II lodged 
rather badly at two centres and slightly at six centres. In tlie case of Ardri 
slight lodging occum;d at two centres. There was no difference in the times 
of ripening of the varieties at forty-nine centres. Ardri ripened two to three 
days later than Victory 11 at thirteen centres while at two centres Vidory II 
ripened two to three days later than Ardri. At two other centres uneven 
ripening was reported. The grain produced was on the whole of good 
quality, Ardri being considered to be a little in advance of Victory II in this 
respect. Straw from both varieties was short and of s^itisfactory quality. 

Particulars of the yields of grain obtained at each centre and of the 
average yields for 66 centres are given in Table VI. It will be observed 
from the results set out in the Table that Ardri outyielded Victory II at 47 
of the 66 (centres, the difference between the average yields in favour of 
Ardri being 1| ewt. per statute acre. 
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MaiiKold' . 

Noiii' 

I'i 11 

18 1 

: Loam 

Potatras 

do 

'2ht do . 

18 2 

111 1 

1 : 3 

15 1 

; Clay loam 

Mangolds 

do 

'8th April . 

If) 2 

2i II 

18 1 

18 1 

12 2 

' do . , 

Potato(s 

do 

UthW , 

1(1 2 

18 II 

25 1 

, do 

1 do - , 

dt' 

. Util do 

, Hi 1 

li 2 

U 1 

15 II 1 

Feat) loam, . . 

do . 

(to 

. 2(lth do . 

!) 1 

12 1 

14 3 

0 3 ’ 

13 3 

iLiglilLoam , 

do , 

(ill 

' m do . 

Ifi 1) 

1!) 1 

15 1 

Medium Loam 

1 liiriiiife .. 

do 

: idtti do 

28 2 

1 2(1 (1 

24 2 

211 2 

; Old ySaiidsioiif Loam 

1 

Old Pasture 

McwtiotiissicSuperpliosphale 1 

\lnvl Sulphate of Ammonia . , J 
None . , . 

18th do. 

12 0 

2 ; 1 

24 2 

25 (1 : 

IkdiiiiiiOldHodSandstoiiH , 

' Siigai Beet , 1 

18tb do 

' 12 2 

Ifi 1 

\1 j 

1.1 II 

Heavy Loam 

! do , 

do 

28ni da ... 

' If) (1 

1( 3 ' 

li 11 

11 3 

iMooryLoam 

Pastiip- 

,)nvt PotassirSutierDbospliati ... - 

• 22iid do . , 

> U li 

1 11) 1 1 

11) 1 

15 5 1 

1 Clay Loam 

' Potatoes . , C 

None , . . 

i20tli do ., 

1 21 1 

1 10 2 ' 

23 0 

15 3 1 

'Sandstone Loam 

'Sugar Bert 

do . . , 

'28tlido. 

12 2 

21) (1 1 

18 0 

20 2 , 

Limestone loam 

do .. 

do 

21st do. . 

1 22 8 

2IS 1 ' 

24 2 

22 2 

ClavLoani 

do 

do. 

^Uth do . 

i 22 8 

1 ill) 2 ^ 

22 3 , 

22 5 ; 

laKklteoiKi ' 

' do 

do 

!ih do. 

i 

25 (1 : 

2(1 1) 1 

25 5 

Loam 

Potatoes 

do .. 

ill do. 

1 28 II 

2fi 8 1 

28 0 1 

21 5 ' 

Si Loam ' 

' do 

IcwtSidphateof Ammonia 

flcvlSnlplialeolAmmoitia 

m do. ,.| 

1 

1(1 0 i 

18 0 j 

/ ' 

‘ 10 2 ' 

1 

1 

15 2 ; 

Gravelly Loam 

8 wh 

2cirt.Kiifiilt 

l8cit.8iiperpl«)^liiti , 

28(11 do, ...; 

1 : 

211 (I ' 

25 2 

1 

30 0 

1 

21 2 

i 

loam 

Potatoes u 

flfcwtSijiwpliosplato 

llcvtKiWt , 

I'Jth do, ... 

» 0 1 

21 » 

10 4 1 

15 0 


4niirflrn*«ei , 

iiii..*..-.. 


, ...ai : 

0 1 

203 




TABLE V. 

Ripeaiiig Trials with Varieties of AVheat Sown on Different Dates in 1939. 
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TABLE VI. 

Oat Variety Trials, 1989. 

' Yield per Statute Acre (Grain) 


L/UUNi'Y 

rMaiim* oi 

Victory 1 1 

1 Ardri 



< wt 


i owt 

0* 

Carlow 

Granitic Loam 

‘ 22 

.3 

' 28 

1 

Cavau 

Clay Loam 

i 9 

1 

. 12 

2 

Cavan 

Medium Loam 

1 U 

1 

i 14 

3 

Clare (K) .. 

Clay Loam 

i 17 

0 

IH 


Clare (E.) 

Light Gravelly Loam 

' 20 

0 

24 

T 

Clare (W ) . . 

Heavy Loam 

19 

1 

21 

3 

Clare (W.) . 

Medium Loam 

* 12 

1 

17 

1 

Cork (Mid ) 

Medium Loam 

21 

3 

; 28 

0 

Cork(N) 

Heavy Loam 

2J 

1 

17 

0 

Coris (N.) .. 

Medium Loam 

11 

2 

14 

o 

Cork {N,E ) 

Limestone Loam 

. ; 2f» 

3 

29 

0 

Cork (N.E ) 

l.ight Limestone Loam 

21 


2J 

0 

Cork (S.£ ) 

M^ium Sandstone Loam 

ft 

1 

1 IS 

3 

Cork (S.E ) 

Medium Loam 

7 

3 

18 

1 

(.ork (W ) 

light Loam 

22 

1 

26 

3 

Cork (W ) 

Light Loam . 

15 

3 

18 

1 

Dublin 

Sharp Loam 

19 

J 

i 19 

1 

Dublin 

Heavy Clay 

Clay Loam 

1 19 

3 

18 

2 

(falway (N.) 

19 

1 

‘ 21 

0 

(Galway (N ) 

Light Limestone Loam 

! 23 

2 

21 

3 

Kerry (N.) 

Light Loam 

' 21 

3 

i 21 

2 

Kerry (N) 

Strong Loam 

31 

3 

! 34 

2 

KUdarr 

Heavy Clay . 

24 

3 

i 23 

1 

Kildare 

Grey Moor 

19 

«> 

18 

8 

Kilkenny 

Good Limestone l>rift 

1 15 

3 

21 

0 

Laoighis 

(iay Loam 

11 

0 

12 

2 

Laoighis 

Letti^ 

Strong Loam 

Clay Loam 

22 

22 

3 

26 

20 

1 

0 

Leitrim 

Clay Loam 

Rich Loam 

24 

2 

22 

2 

limerick (K ) 

30 

0 

32 

0 

Umerick (£ ) 

Loam 

28 

2 

30 

0 

Limerick (W ) 

Sandstone Loam 

27 

2 

29 

0 

Ijonerick (W ) 

Limestone Loam 

29 

i> 

30 

!:> 

Lnnglord J 

Light Loam 

20 

i) 

19 

1 

l^rtig(or<l 

' Stiff Loam 

17 

2 

20 

U 

Ixiuth j 

Loam 

34 

2 

33 

u 

Louth . . 1 

Heavy I.x)am 

. , If* 

3 

li 

o 

Mayo (S ) . | 

Good I^am 

' 9 

0 

16 

3 

Mayo(S-) 

Heavy Clay 

' 21 

0 

' 22 

3 

Mayo (N.) 

lieep Loam 

26 

0 

28 

2 

Mayo (N.) 

Medium Loam 

2(» 

2 

24 

0 

Meath (N.) . 

Light Gravelly Soil 

23 

J 

18 

2 

Meath (N.) 

Heavy Loam 

Clay Loam 

1 14 

2 

19 

0 

Meath (S.) 

23 

3 

27 

2 

Monaghan 

Loam 

1 1‘ 

♦» 

16 

0 

Offaly 

1 Heavy Loam 


\ 

27 

3 

Offaly 

Medium Loam 

* 14 

u 

13 

1 

Roecommon (Si 

Medium Loam 

1 23 

2 

! 27 

0 

Rosoommon (S.) . 

Light Medium Loam 

24 

1 

22 

0 

Koeoommon (N.) 

Medium Loam 

19 

0 

, 25 

0 

KoBoommon (N ) .. 

light Loam . 

16 

2 

20 

2 

Sligo 

Deep Loam 

23 

2 

24 

1 

Sligo 

Deep Loam . ^ 

21 

0 

22 

0 

;ripperary (N .R.) .. 

Strong Clay . 

... IH 

2 

, 20 

0 

npperary (S.R/) 

Medium Ciay on Limestone * 

. 20 

U 

21 

0 

Tipperary (S.R.) 

Medium Clay on Limestone 

' 22 

0 

23 

0 

Tin>erary (S.R.) - 

Medium Loam 

22 

2 

; 24 

3 


Deep Rich Loam 

Medium Loam 

! 24 

19 

1 

28 

24 

.3 

2 

Waterford 

Medium Loam 

; 27 

2 

26 

1 

WeAtmeath 

Heavy Friable Loam 

' ! 

o 

1 21 

0 

Wcatmeath 

Heavy Limestone Loam 

' 28 

«> 

! ,'12 

2 

Wexford 

Medium Clay Loam 

17 

1 

20 

3 

WesEford 

Light Clay Loam ... 

. ! 19 

1 

21 

0 

Wkklow 

M^um l/>ani 

! 17 

1 

1 17 

3 

Wicklow 

Dark Loam . ... 

, . 

1 

1 

3 


Average Yidd (66 Centres) 


20 2 


iS 1 



TklALS WITH GRASS AND CLOVER SEED MIXTURES. 
These trials, which were commenced in 1986, consist of two series - 

Series No. 1, Laid down on land of average to good quality. 

Series No. 2. Laid down on poor, non-peaty soils. 

The object of the trials is to test a somewhat simpler mixture and lighter 
seeding of grass and clover seeds than that set out in the Department’s 
Leaflet No. 42 “ The Laying Down of Land to Hay and Pasture.” 


Series No, 1. 

In this series trials were laid down in 1986 at thirty-ilve cent n s in 
twenty counties. The mixtures used were as follows : 


Mixture 1. 

15 Ih. Perennial Ryegrass 

7 Italian Ryegrass. 

4 Meadow Fescue. 

8 .. Timothy. 

8 ,, C’ocksfoot. 


4 „ Broad Red Clover. 

2 „ Alsike Clover. 

I „ Kentish Wild White Clover. 


Af ixture II, 

14 lb. Perennial Ryegrass 
H Cocksfoot. 

4 ,, Timothy. 

2 Rough stalked Meadow 

Grass. 

4 I^te flowering Red Clo- 

ver (Single cut Cow- 
Grass). 

i ,. Kentish Wild White 
Clover. 


The plots were meadowed in 1987. In the 1988 season they were again 
meadowed at 28 centres and grazed at 7 centres. Reports on the plots for 
these two years were published in Volume XXXV No. 2 and VolumeXXXVI 
No. 1, respectively, of the Jounial of the Department of Agriculture. 

In the 1989 season the plots were meadowed at 15 centres and grazc*d at 
19 centres. 


Meadowed Plots, In early spring the plots sown with Mixture II had a 
closer and denser appearance than those sown with Mixture I at six centres, 
while at nine centres no difference was observed during this period. Weeds 
and useless grasses were somewhat less prevalent on the plots seeded with 
Mixbiire II, although the difference between the plots in this respect was 
not very marked. 
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The higher yields of hay were obtained from Mixture II at eight centres 
from Mixture I at five centres. The average yield from the former 
exceeded that of the latter by one owt. per acre. Particulars of the yields 
are given in Table VII. 


TABLE VII. 

Trials with (frass and Clover Seed Mixtures on land of average to good quality 

(laid down in 1936). 


per Statutb: Acre. 




Mixture I 

1 Mixture II 



1 cwl. 

qr. 

t*wt. 

qr. 

Carlow 


. . i 37 

2 

i 40 

3 

('avan 


22 

0 

I 24 

0 

Clare (W.) 


. . 54 

0 

51 

0 

Corlc(W.) 


41 

0 

41 

0 

Dublin 


75 

0 

i 78 

3 

Limerick (K.) 


. . ' 37 

3 

42 

1 

Mayo (S.) 


26 

0 

i 28 

0 

Offaly . . 


. . 16 

0 

' 20 

0 

Roscommon (N.) 


... 30 

0 

28 

0 

Roscommon (S.) 


31 

0 

28 

0 

Sligo 


28 

0 

! 28 

0 

Tipperary (N.R.) 


33 

0 

31 

0 

Westmeath 


30 

0 

; 28 

0 

W^icklow 


38 

2 

44 

1 

Wicklow 


29 

2 

31 

1 

3 

Average Yield (15 Ontres) 

3.5 

1 

_.j 

36 

1 


Aftergrass from Mixture II was better at five centres, while at nine centres 
no difference in this respect was observed. Meadow Fescue did not become 
established on Mixture I plots at any centre. Cocksfoot gave better estab- 
lishment on Mixture II plots, while the clovers appeared to be present on 
both plots in about equal amount. 

Grazed Plots, During the early spring months growth was backward 
and little difference cx)uld be observed between the plots at 14 centres. 
Mixture II had the better appearance at three centres and Mixture I at two 
centres. On the whole few weeds were present in the pastures at any centre 
and there was little to choose between the plots in this respect. 

Satisfactory grazing results were on the whole provided by both mixtures. 
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In getieml, red and white clovers were well established on both plots and gave 
well-balanced palatable pastures. At a few centres there was a slight 
tendency to coarseness in the herbage due to a profuse growth of cocksfoot. 
Taking the grazing season as a whole, Mixture II gave the more satisfactory 
grazing results at five centres while at thirteen centres equal results were 
obtained. 


Series No. 2. 

The trials in this series were laid down in 1986 at thirty centres in 


twenty counties on pcK)r, non-peaty 
follows : — 


Mixture No. 1. 

15 lb. Perennial Ryegrass. 

7 „ Italian Ryegrass. 

4 „ Meadow Fescue. 

8 „ Timothy. 

8 „ Cocksfoot. 

4 „ Broad Red Clover 

2 „ Alsike Clover. 

I „ Kentish Wild White 
Clover. 


soils. The mixtures used were as 


Mixture No, 2. 

21 lb. Perennial Ryegrass. 

2 „ Crested Dogstail. 

2 „ Rough-stalked Meadow 

Grass. 

8 ,, Late-flowering Red Clo- 

ver (Single-cut Cow- 
grass. 

\ Kentish Wild White 
Clover. 


Tlie plots were meadowed in the 1987 season at all centres. In 1988 they 
were meadowed at 21 centres and grazed at 9 centres. Reports on the plots 
for these two years were published in Volume XXXV No. 2 and Volume 
XXXVI No. 1, respectively, of the Journal of the Department of 
Agriculture. 

In the 1989 season the plots were meadowed at 14 centres and grazed at 
16 centres. 

Mtadmoed Plots. The general appearance of the plots during the spring 
months was, on the whole, satisfactory. With the exception of meadow 
fescue, sown species had persisted and in most cases gave promise of a good 
mixed herbage, which included a fair proportion of red and white clovers. 
The plots were relatively firee from weeds and, in general, there was little 
difference in their appearance during the early spring and summer months. 

Heavier yields of hay were obtained from Mixture II at 5 cenfres and from 
]4>ixture I at seven centres. The avari^ yield of hay, particulars of which 
are given in Table VIII, from Mixture I was higher than from Mixture II by 
over 2 per ac^re. 
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TABLE VIIL 

Trittfe with (irass and Clover Seed Mixtures on poor Non-peaty Soils (laid 

down in 1986). 


YitXD PER Statute Acre 



Mixture 1 

Mixture II 


owt. 

qr. 

cwt. 

qr. 

Cavan 

24 

0 

28 

0 

ClBTC (E.) 


0 

33 

0 

(brk (W.) 

41 

8 ! 

84 

1 

Dublin 


2 

37 

0 

Kildare 

88 

1 

29 

8 

LaoighiK 

21 

0 

24 

0 

Mayo (S.) 

24 

0 

25 

0 

Offaly 

42 

0 

:i4 

0 

Sligo* 

81 

0 

81 

0 

Tipperary (N.R.) 

24 

0 

24 

0 

Westmeath 

8H 

8 

29 

2 

Wexford 

40 

0 

31 

0 

Wicklow 

84 

1 

34 

3 

Wicklow' 

8.5 

i . 

2 

34 

2 

Average Yield (14 Centres) 

88 

0 

30 

3 


I 


The bulk and palatability of the aftergrass was generally satisfactory. 
All sown sp<jcies, except meadow fescue, were well represented in the grazing. 
The aftergrass from Mixture II made somewhat slower growth than that 
from Mixture I but, on the whole, the former gave a satisfactory though a 
shorter type of pasture. Mixture II gave the better aftergrass at 8 centres 
and Mixture I at 4 centres. The results were equal at the remaining centres. 

Grazed PloU, In spring, Mixture 11 was regarded as being earlier than Mixture 
I in- four cases, while the latter had an earlier appearance at 4 other centres. 
In the remaining cases no outstanding^ difference was observed between the 
plots during the spring months. Sown species were, on the whole, well 
represented and the plots were fairly free from weeds and worthless grasses. 
Inhere was no outstanding difference between the mixtures in this re8f>ect. 

'fhe pasture produced from both mixtures was satisfactory. Mixture II 
produced a lower and more dense type of herbage, while that produced 
from Mixture I was in some oases regarded as being more suitable for the 
production of hay than of pasture. Grazing results were superior from 
Mixture II at 5 centres and from Mixture^ 1 at 5 different centres, while 
similar results were obtained at the remaining centres. 
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TRIALS WITH GRASS AND CLOVER SEED MIXTURES, LAID DOWN 

IN 1987. 

Trials similar to those laid down in 1986 were also laid down at 88 centres 
in the spring of 1987.— Series No. I : On land of average to good quality and 
Series No. 2 : On poor non-peaty soils. The mixtures used in each series 
were identical with those used in the respective series in 1986, particulars 
of which are given on a preceding page. The plots in each scries were 
meadowed in 1988 and particulars of the yields of hay obtained and of the 
appearance of the plots throughout the season were published in Volume 
XXXVI No. 1 of the Journal of the Department of Agriculture. 


Series No. 1. 

In 1989 the plots in this series were meadowed at 19 centres and grazed at 
11 centres. Owing to changes in management of the plots due to mi- 
favourable weather conditions in spring and early summer, returns from 
the remaining centres were not available. 

Meadowed Fhts. Mixture II did not ap])ear generally to be quite so early 
in spring as Mixture I but it produced a closer and denser sward than the 
latter. The former mixture was regarded as being superior during this period 
at 6 centres and the latter at 3 centres, while at 12 centres the appearance 
of the plots was somewhat similar. All sown species were fairly well repres- 
ented in the swards and the plots were in general remarkably free from 
weeds and worthless grasses. 

Particulars of the yields of liay obtained are given in Table IX. It will la: 
observed that the average yields were practically equal. 
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TABLE IX. 

Triate with Grass and Clover Seed Mixtures on land of average to good quality 

(laid down in 1987). 


County 


Yikld pjsr Statute Acre 
Mixture 1 | Mixture II 



’ cwt. 

qr. ; 

ewt. 

qr. 

Carlow 

40 

0 1 

40 

0 

Cavan . . 

10 

0 

12 

0 

Clare (W.) 

25 

0 

24 

2 

Cork (N.) 

4() 

0 ' 

09 

0 

Galway (S.) , . 

. . 22 

0 

20 

0 

Kildare 

. . 39 

2 : 

43 

3 

Kilkenny 

.‘IS* 

0 

43 

0 

Laoighis 

31 

0 

33 

0 

Limerick (E.) 

. . 44 

0 

43 

1 

Mayo (S.) 

30 

0 

32 

0 

Meath (S.) 

2H 

1 

26 

a 

Monaghan 

28 

2 ‘ 

20 

0 

Koscoinmon (S.) 

35 

0 

31 

0 

Tipperary (N.H.) 

31 

0 

28 

0 

Tipperary (S.R.) 

35 

0 

35 

0 

Tipperary (S.H.) 

32 

0 

30 

0 

Tipperary (S.R.) 

28 

0 

28 

0 

Westmeath 

40 

0 

30 

0 

Wicklow 

3S) 

i) 

37 

3 

Avenige Yield (19 Centres) . . 

0 

( 

33 

1 

The yields of aftergrass 

were satisfactory at all centres. 

Mixture II gave 

a denser type of sward at 

6 centres. At the remaining centres the crops of 


aftergrass were rather similar. All sown species were well represented in the 


swards, the amount of Red Clover in both plots at the different centres 


being almost equal. 


Grazed Plots, As in the ease of the meadowed plots. Mixture* II gH\<‘ a 
somewhat closer sole than Mixture I at most centres. On the w holts however, 
there w^as not much to choose between the mixtures in this r(‘s])ect. Tin* 
establishment and sundval of sown species were gcnerallv regarded us 
satisfactory. Weeds and w^orthless grasses were not pn*sent to i\ marked 
extent at any (‘entre. 

Throughout the grazing season Mixture II plots had a denser appearaiu^e 
and contained a better mixture of grasses and clovers than the Mixture I plots. 
The former also showed better establishment of sown spicics and a})}H'ared 
to stand up to hard grazing bettc^r than the latter. 

Taking the grazing season as a whole, Mixture II gave the better results 
at 6 of the 11 centres at which the plots were grazed in 1989. At 5 other 
centres the grazing results were somewhat similar. 
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Series No. 2. 

In 1989 the plots in this series Were meadowed at IS centres and grazed 
at 10 centres, 

Meadowed Plots. The plots laid down with Mixture I had a more promising 
appearance in spring at 7 centres. Mixture II gave better promise at 4 
c^eiitres, while the })astures presented a similar appearance at the remaining 
centres. The sown species, noticeably the clovers and ryegrasses were well 
represented and weeds were not prevalent at any centr(\ Crested dogstail 
and rough-stalked meadow grass produced a short, close sward on Mixture II 
plots. Mixture 1 produced the heaviest yield of hay at 9 centres and Mixture 
11 at 6 centres. Particulars of the yields of liay obtained are given in Table X. 


TABLE X. 

Trials with (irass and ('lover Seed Mixtures on ))(»or Non-j)CHty Soils (laid 

down in 1937). 





! 

Yield per 

Statute Acre 

(OUNTY 


— 

— 

— 



- - 





' 

Mixture I 

! Mixture 11 





cwt. 

qr. 

1 ewt. 

qr. 

Clare (E.) 




W 

0 

30 

0 

Clare (W.) 




4« 

0 

40 

0 

Cork (Mid.) 




40 

0 

40 

0 

Cork (N.E.) . . 




02 

0 

57 

0 

(k>rk (N.) 



: 

39 

3 

43 

2 

Dublin 




.32 

1 

20 

3 

Kerry (N.) 



. . 1 

3.5 

3 

i 39 

0 

Kildare 



! 

31 

3 

, 33 

0 

Limerick (K.) 



, , 1 

48 

1 

' 40 

1 

Mayo (S.) 



. • 1 

20 

0 

20 

0 

Mayo (S.) 




30 

0 

- 28 

0 

Meath (N.) 




3.5 

0 

31 

0 

Hoseommon (N.) 




:k) 

0 

I 30 

0 

Sligo . . 




34 

0 

1 30 

0 

Tipperary (N.K.) 




32 

0 

' 29 

0 

Westnieatii . . 



I 

30 

0 

I 24 

0 

Wicklow 


' • 

j 

21 

0 

; 27 

2 

Average Yield (17 centres) 

1 

1 

30 

0 

i 

i 34 

1 

3 


The aftergrass on Mixture I plots made somewhat more rapid growth 
tfean that on Mixture II plots but, on the whole, it presented a more ojk'Ii 
appcaran<?e. The latter was closer and shorter and had more of the charac- 
teristics of an established pasture. Red and white clover were present in 




fair amounts on both plots but the former species api>earcd to be represented 
in somewhat greater quantity on the plots seeded with Mixture II. The other 
sown species were well represented. 

Grazed Plots. The plots seeded with Mixture I had a more promising 
appearance in spring and provided earlier and more abundant grazing at 
5 centres. There was no appreciable difference between the mixtures at 4 
centres, while at one centre Mixture II was considered to have the more 
satisfactory apjiearanec. Weeds were not present to a great extent at any 
centre and were kept well in cheek by the rapid spread of clovers which were 
present in about equal amount on both plots. With the exception of meadow 
fescue all the sown species were well represented in the herbage. There was 
little to choose between the plots throughout the grazing season. Mixture 1 
provided a more luxuriant pasture at 2 centres. The sward from Mixture II 
was the more dense at 2 centres while at the remaining centres the pastures 
were similar in appearance and about equal in grazing capacity. 


TKIALS WITH (IKASS AM) (LOVER SEED MIXTURES LAID DOWN 

IN 1938. 

Trials similar to those laid down in 1980 and 1987 were laid dow’ii in the 
1938 season — Series No. 1 on land of average to good quality and Series No. 2 
on poor non-peat)- .soils. The mixtures used were identical with those used 
in the 1986 and 1937 trials, particulars of which arc given on a jircceding page. 


Series No. 1. 

In this series trials were laid down at ‘18 centres in 20 counties. Except for 
slight injury caused by lodging of patches of the iiur.se crop, a satisfactory 
strike of seeds was obtained at all centres. Urowth was somewhat retarded 
by harsh, dry weather in spring and early summer, but as the season advanced 
all plots made satisfactory progress. Mixture 1 liad an earlier and more 
forward appearance at 19 centres and Mfxture II at 7 centres. At 17 centres 
the plots had a similar appearance during the spring months. 

The quality of hay produt*ed was considered satisfactor)- but Mixture I 
was stnnewhat more satisfactory than Mixture II in this respect. Owing to 
shortage of grazing, weighings of hay were not taken at 2 centres. Mixture I 
gave the heavier yields of hay at 28 centres and Mixture' II at 10 centres. 
Particulars of the yields obtained in this series are given in Table XL 
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TABLE XI. 

Trials with Grass and Clover Seed Mixtures on land of average to good quality 

(laid down in 1988). 


Yield i»er Statute Ache 






Mixture T j 

Mixture II 





cwl,. 

qr. I 

cwt. 

qr. 

Carlow 

. . 

, , 

• * I 

88 

1 ! 

87 

2 

Cavan 


, . 

• • 1 

21 


18 

0 

Clare (E.) 

, , 

. , 


38 

0 ! 

81 

0 

Clare (W,) . . 

, , 


•• i 

67 

0 

64 

0 

Cork (N.) 



• • 1 

.58 

2 

57 

0 

Cork (W,) 

, , 

, , 

1 

67 

0 

58 

2 

Cork(N.K.) .. 


. , 


48 

0 ; 

41 

0 

Cork (S.E.) . . 


, . 

‘ 

35 

8 , 

48 

0 

Cork {S.E.) . . 



I 

19 

0 

24 

3 

C^rk (S.E.) . . 



' 

29 

0 i 

45 

H 

Coric (Mid.) . . 



1 

63 

9 : 

r>7 

0 

Donegal 




28 

1 

26 

0 

Dublin 




.54 

1 

48 

8 

Galway (N.) . . 



. . 1 

81 

0 

82 

2 

Kerry (N.) , . 




64 

1 

.59 

8 

Kildare 




41 

1 

85 

2 

J/aoighis 


, . 

1 

82 

8 

89 

0 

Leitrim 



i 

83 

0 

29 

0 

Limerick (W.) 



. . ' 

60 

0 

60 

0 

I.<imerick (E.) 

, , 


* * 1 

44 

1 

.50 

2 

lAingford 


. , 


85 

0 

48 

0 

Louth 

, , 

. , 

• • 1 

;i4 

0 

86 

0 

Mayo (S.) 




26 

0 

25 

0 

Mayo (N.) . . 




86 

0 

84 

0 

Meath (N.) 

. . 

r . . 


26 

0 

26 

0 

Meath (S.) 



. . 1 

28 

0 

24 

0 

Meath (S.) . . 



• • i 

82 

2 : 

26 

2 

Monaghan 

. . 


• • ) 

26 

2 1 

28 

1 

Offaly . . 

. , 



86 

0 i 

80 

0 

Offaly , . 




46 

0 i 

40 

0 

Rosconunon (N.) 



, , ‘ 

88 

0 

35 

0 

Roscommon (S.) 




44 

0 

88 

0 

Sligo 




87 

0 

86 

0 

l^pperary {N.R.) 


. . 

. . ( 

22 

0 

19 

0 

Tipperary (S.R.) 

. . 



25 

0 

25 

0 

Tipperary (S.R.) 


. , 

, , ' 

24 

0 

22 

0 

T^perary (S.R.) 


, . 

. . I 

26 

0 i 

28 

2 

Waterford 

, , 



85 

2 i 

80 

1 

Westmeatli . . 




19 

0 . 

- 25 

0 

Wexford 

, , 


i 

• * 1 

i8 

0 

44 

0 

Wicklow 

• • 



45 

2 

49 

0 

Average Yield (41 Centren) 

1 

1 

1 

88 

i 

87 

0 


The aftergrass from Mixture I generally developed more quickly than that 
from Mixture II. This was attributed in part to the presence ai Italian 
rye-grass in the former Mixture. Red and wdiite clover were wlfll represented 
in both plots at the majority of the centres and little difference ccmld be 
observed between the setedings in this respect. In general, aftergrass wras 
ccmsidered better from Mixture 1 at 14 centres, from Mixture 11 at 10 centres, 
while at 17 centres no difference was observed. 
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Series No. 2 . 

Jn this series trials were laid down at 88 centres in 26 counties. At one 
centre the seeds failed to germinate. At the remaining centres a good strike 
was obtained but in three cases some injury was caused by the lodging of the 
nurse crop. Growth was somewhat retarded }>y harsh, dry weather in the 
spring and early summer months. 

The sown species were generally well represented in the herbage. Mixture I 
was considered to have the more forward appearance at 18 centres. This was 
attributed mainly to the presen<*e of Italian rye-grass in the Mixture. Mixture 
II was better at 2 (centres, while in the remaining cases no difference 
was observed in the bulkincss or density of the sward. Owing to scarcity 
of grass the plots were grazed throughout the season at 8 centrCvS. The hay 
from both mixtures was of satisfactory quality. Mixture 1 being somewhat 
superior to Mixture II in this respect. Heavier yields of hay were obtained 
from Mixture I than from Mixture II at 22 centres, the average yield from the 
former l)eing greater than that from the latter by two (*wt. per acre. The 
yields obtained are set out in Table XII. 

TABLE XI 1. 

Trials with Grass and Clover Seed Mixtures on poor Non- peaty Soils (laid 

down in 1938). 

Yikld pkr Statutk Acre 

CoirNTY Mixture 1 Mixture II 


Carlow 




cwt. 

a2 

qr. 

1 

ewt,. 

31 

qr. 

2 

Cavan 




27 

0 

10 

0 

Clare (E.) 




m 

0 

30 

0 

Cork (W.) 





2 

47 

3 

Cork (N.E.) . , 





0 

45 

2 

Cork (S.K.) . . 




' 2« 

2 

26 

2 

Donegal 




' ao 

I 

26 

3 

Galway (N.) . . 




i 2« 

0 

26 

2 

Kerry (N.) 




37 

3 

30 

2 

Kildart* 




1 37 

2 

32 

3 

Laoigliis 




2(» 

3 

27 

2 

lieitrim 




1 ' m 

0 

33 

2 

Limerick (W.) 




1 35 

0 

35 

0 

Limerick (K.) 




! 40 

0 

38 

0 

Longford 




26 

0 

30 

0 

Mayo (S.) 




24 

0 

23 

0 

Mayo (N.) 




37 

0 

33 

0 

Meath (N.) . . 




26 

0 

, 33 

0 

Meath (S.) 




25 

2 

22 

3 

Meath (S.) 




26 

2 

23 

0 

Oilhiy 




26 

0 

26 

0 

Oflaly 




51 

0 

45 

0 

Roacommon (N.) 



• 0 

32 

0 

31 

0 

Boscommon (S.) 




38 

0 

31 

0 

Sligo . . 




I 38 

0 

85 

0 

Tipperary (N.R.) 




24 

0 

21 

0 

Tipperary (S.R.) 




30 

0 

28 

0 

Waterford 




34 

0 

28 

0 

Weatmeath . . 




20 

0 

24 

0 

Wexfbrd 

•• 


*• 

30 

0 

33 

0 

Avetaae Yield Centres) 


33 

1 

31 

n 
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Satisfactory crops of aftergrass and late grazing were obtained from eadhi 
mixture at all centres. The sovm species were well represented and there was 
relatively little difference in the bulk or quality of the produce at any centre. 
Red clover comprised a large bulk of the herbage in the case of both mixtures 
and rough-stalked meadow-grass was conspicuous on the Mixture II }dots 
in some cases. At 16 centres Mixture 1 produced the better type of after- 
grass. Mixture II gave better results at 7 centres while at the remaining 
centres no difference in the quality or bulk of the aftergrass was observed. 
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REPORT OF THE SEED PROPAGATION 
DIVISION, 1939. 

As ill previous years the bulk of the barley propagations and other in- 
vestigational work was earried out at tht‘ Cereal Station, Balliriaciura, 
Co. Cork, in close collaboration with Messrs. A. Guinness, Son & Co. Ltd., at 
whose Experimental Makings the malting tests were conducted. The work 
consisted of the usual pure line propagations, large scale variety, half drill 
strip ar»d other experiments. 

Bure line propagations of Black Turiary Oats were maintained at the 
Cereal Station and extension plots of Victory II and Ardri were grown in the 
neighbourhood of Ballinaeurra. 


WKATHEK CONDITIONS. 

The year commenced with a spell of very severe weather. The average 
temperature for Januar>' w^as 7.5® F below normal while the rainfall amounted 
to almost a inches. The weather during February was also very broken and 
tillage operations were impeded except on very light soils. A long period of 
dry weather set in in March which made possible the sowing of crops under 
good conditions. Growth during April and early May was checked by harsh 
wdnds and low temperature. The dry weather which commenced in March 
continued up to the end of June and the average rainfall for the four months, 
March to June inclusive, was only about half tlic normal amount. All crops 
were se\'erely affected by the drought in May and June. The rainfall during 
July was heavy and greatly improved crop growth. Grain crops ripened 
early and in general wert‘ cut under ideal conditions. Warm damp weather 
during the first week in September rendered the saving of corn diflicult. 
Subsequently, how^ever, conditions improved and harv^esting operations were 
<*ompleted without difficulty. 


BARLEY. 

The method adopted in 1929 for the selection of a pure line of Spratt- Archer 
S7 No. 3 was again employed. Ten grains were taken from every fifth plant 
in the single line and five grains from eaclx of these lots of ten were sown as 
a single line this year, the other live grains being retained to replace any 
losses which might occur through damage by vermin or other causes. 

Spratt* Archer 87 No. 4 w^as propagated in a similar manner. 
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The other 54 varieties or selectioas, which were propagated in single lines 
in the New Cage, were sown with seed taken from tlie bulk of the produce 
of the single line of last year. These were Spratt* Archer 87 /6, Spratt- Archer 
87 No* 8 {25 ears for experimental purposes), Spratt- Archer 87/9, Spratt- 
Archer 87/12/41, Spratt- Archer 87/6 No. 7. Spratt- Archer 87 No. 8 H9, 
Archer, Goldthorpe, Spratt, Old Irish, Burton Malting, Plumage- Archer, 
D.S.K* Binder, Victory, Keiiia, Neils Franchen, Goldberg, Duck Bill, Glabron, 
Black Himalayan, Black Russian, Archer-Goldthorpc 4/5/1, Hybrid No. 1 C., 
Hybrid No. 4 A., Hybrid No. 4 B.I., Hybrid No. 7, Golden Archer 2, Golden 
Archer 1, Spratt-Archer 87 No. 4 x July Six-Rowed 16/2, Spratt-Archer 
87 No. 8 X Victor}^ 1, Spratt-Archer 37 No. 8 x Victory 2, Spratt-Archer 
87 No. 8 X Victory 5, Hybrid 4 B,1 x Golden Archer 1, Spratt-Archer 87 No. 
8 H.9 X Golden Archer 2 (Bulk), Spratt-Archer 37 No. 8 H.9 x Golden Archer 
2 No. I, Spratt-Archer 87 No. 8 H. 9 x Golden Archer 2 No. 2, Spratt-Archer 
87 No. 8 H.9 x Hybrid 4 B.l (Bulk), Spratt-Archer 87 No. 8 x Hybrid 4 B.l 
No. 1, Spratt-Archer *87 No. 3 H.9 x Hybrid 4 B.l No. 2, Spratt-Archer 87/9 
X Golden Archer 2 (Bulk), Spratt-Archer 87/9 x (iolden Archer 2 No. 1, 
Spratt- Ai*cher 37 /9 x Golden Archer 2 No. 2, Spratt-Archer 87 /9 x Ck>lden 
Archer 2 No. 8, Spratt-Archer x Glabron x Sj)ratt-Archer 1. Spratt-Archer x 
Glabron x Spratt-Archer 2, Spratt-Archer x Glabron x Spratt-Archer 8, 
Pearl, Donegal Six-Rowed, July Six- Rowed, Beaven’s F.112, Heaven’s 
49/14/8, B. 244, Naked, Chevallicr (lo<»al). 


The garden plots were grown in the Rosehill (age Field and consisted 
of the following : — 

Spratt-Archer 37/12/41. 

Spratt-Archer 87 No. 3 (25 lines). 

Spratt-Archer 37/6 No. 7, 

Spratt-Archer 37 No. 8 H.9. 

Spratt-Archer 37 /9. 

Archer. 

Chevallier (Local). 

D.S.K. Binder. 

Kenia. 

Maja. 

Tschermack Brewing. 

€roIden Archer 2. 

Spratt-Archer 37 No. 4 x July Six-Rowed 16/2. 

Spratt-Archer 37 No. 8 x Victory 1. 

Spratt-Archer 87 No. 8 x Victory 2 
Spratt-Archer 87 No. 8 x Victory 5, 
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Hybrid 4 B. 1 x (kilden Archer 1. 

Spratt- Archer x Glabron x Spratl- Archer 1. 
Spratt-Archer x Glabron x Spratt-Archer 2. 
Spratt- Archer x Glabron x Spratt-Archer H, 
July Six-Rowed. 


Field Plots, comprising the following varieties, were ^rown on the Rarnhill 
South Farm : 


Spratt- AnJicr No. S. 

Spratt-Archer 37 No. 3 H.9. 

Spratt-Archer 37 /« No. 7. 

Archer. 

D.S.K. Binder. 

Golden Archer 2, 

Spratt-Archer 37 No. 4 x July Six-Rowed 16 2. 
Spratt-Archer 37 No. 3 x Victory 5. 
Spratt-Archer x (ilabron x Spratt-Archer 1. 
Spratt- ArcJier x Glabron x Spratt-Archer 2. 
Spratt-Archer x Glabron x Spratt-Archer 3. 
July Six-Rowed. 


A portion of cacli of tliese ploU was dressed with .sulphate of ammonia 
at the time of sowing, at the rate of 1 ewt. per statute acre. Owing to the 
exceptionally dry period in the early part of the summer, the straw on all 
the plots was very short, and scarcely an\ difference could be observed 
between the treated and untreated portions. 


First Pedigree Plots of the following varietie.s were grown on the Rarnhill 
Farm of Messrs. J. H. Bennett Ltd., Ballina(‘tirra : 


Spratt-Archer 37 No. 3 
Spratt-Archer 37 No. 3 H.fh 
Spratt- Art'her 37/6 No. 7. 
July Six-Rowed 
D.S.K. Binder 
Golden Archer 2 


4 aero. 
1 
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The produce of these plots will l>e available in 1940 for further propagation 
and for the large scale variety experiments. 

Second Pedigree Plots of Spratt- Archer 87 No. 8 were grown under contract 
with the following fanners in the neighbourhood of Ballinacurra 


Brls. Sis. 

M, Kelleher, (ieragh, Bailinacurru . . . . . . 4 H 

R. Scanlon, Geragh, Ballinacurra . . . . . * 5 0 

R. Barry, Broomfield, Midleton . . . . 6 0 

Wm. McAuliffe, ("arrigatoher, Midleton . . . . 5 0 

J. Reilly, Ballinabointra, Carrigtwohill . . 4 2 

J. Leahy, Inncgrega, Ballinacurra . . . . 5 8 

Total . . 80 2 


The produce of these plots will be available for distributiorj as nucleus 
stocks of pedigree seed in the spring of 1940. 

For a number of years the Department have had in operation a Schenie 
under which nucleus stocks of pedigree Spratt- Archer barley are distributed 
each year to members of the Irish Maltsters’ Association, and others interested 
in seed barley distribution, 'fhosc who obtain such stocks undertake to 
have them grown with reliable farmers : to buy the pnxluce. if suitabU% 
for seed purposes and distribute it to growers in the following season. Under 
this Scheme 4644 barrels of Spratt-Archer 87 No. 8 were' distributed to 
the following : — 



Brls. 

Sts 

Messrs, Beamish & (Crawford, Ltd., Cork 

10 

0 

Minch, Norton & Co., Ltd.. Bagenalstown 

15 

0 

Athy 

50 

0 

,, ,, Nenagh 

20 

0 

„ ,, Barracore 

15 

0 

Stradbally 

20 

0 

„ P. J. Roche & Sons, Enniscorthy 

10 

0 

W. B. Nunn & Co., Wexford 

10 

0 

„ North Tipperary Mailings, Nenagh 

25 

0 

„ G. Read & Co., Ltd., Roscrea, Co. Tipperary . . 

15 

0 

„ F. A. Waller & Co., Ltd., Banagher, Offaly 

15 

0 
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Brls. 

Messrs. Birr Mailings, Birr, Offaly . . . , . . 10 

„ N. Hardy & Co., Ltd., Dundalk, Co. Louth . . 10 

,, Robert Gibney & Co., Ltd., Portlaoighise . . 10 

,, J. Bolger & Co., Ltd., Ferns. Co. Wexford . . 20 

„ A. J. M. Reeves, Athgarvan, (!o. Kildare . . 4 

„ W. J. O’Keeffe & Son, Faythe Mailings, Wexford 10 
„ Cairn’s Ltd., Drogheda, Co. Louth . . . . 15 

,, D. E. Williams, Ltd., Tullamore, Offaly . . 100 

,, P. & H. Egan, Ltd., Tullamore, Offaly . . 25 

J. & A. Tarleton, Ltd., Tullamore. Offaly . . 10 

,, Joshua Watson & Co., Ltd., Carlow . . . . 25 

I-<(dghlin Bridge . . 15 

E. Smithwiek & Sons, Ltd., Kilkenny . . .‘1 

,, Latehford & Sons, Tralee, Co. Kerry 2 


Sts. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

p. 

8 


Total . . tOl 8 


In addition to the above, tin* following quantities of Seed Harley wet 
also distributed : - 

July Six- Rowed. Rrls, Sts. 

To the Agrieultural SeluH)l, Athenry, Co. Cialway . , 10 0 

D.S.K. Binder. 

To the Agricultural School, Athenry, Co. Galway . , 5 14 

All seed sown at the Ballinatmrra^ Cereal Station and all seed distributed 
therefrom were treated with Agrosan powder. 


INSPECTION OF GROWING CROPS FOR SEED PURPOSES. 

In order that those who co-operate in the Scheme for the Distribution of 
Pedigree Spratt- Archer seed might have information regarding the suitability 
of the produce for seed purposes, the Department arranged to have the crops 
which were grown for this purpose inspected before harvest. For inspectioa 
purposes the crops were divided into three classes : (1) Crops grown from 
seed obtained from Ballinacurra in 1989 ; (2) Crops grown from seed which 



was the produce of seed obtained from Ballinaeumi in 1938, and (3) Crops 
grown from cmnmercial seed of Spratt-Arcber 37 No. 3. As regards (3) 
inspections were only made in those eases where the Maltsters concerned 
were of opinion that they would not have sufficient seed otlierwise and so 
required inspections made of the most promising crops grown from commercial 
stocks. 

A total of 4,163 statute acres was inspected, of wliich 3,525 acres were 
reported as likely to produce grain suitable for seed purposes, if properly 
harvested. Of the 706| acres inspected under category (1) acres were 
rejected on account of being sown in a field with other barley, and 9 acres 
were rejected because the crop was poor. 

In categorj" (2) 2,339f acres were inspected and 511| acres or 21.8 i)er 
<!cnt. were rejected. The rejections were chiefly due to other barley having 
been sown in the same field, poor crops, smut and the presence of an undue 
amount of wheat and oats. Under category (3) 1,117^ acres were inspected 
and 115^ acres or 10.3 per cent, were rejected for the same causes as in 
category (2) except that no smut was reported as being present in any of 
the crops in this class. 

lYom the number of crops rejected it is apparent that some distributors 
did not take sufficient care in the selection of growers and in having the seed 
properly treated with a fungicidal dressing l>efore it was despatched to 
growers. It is desirable that firms co-ojKirating in this Scheme should exercise 
care in selecting growers and in treating the seed with a suitable powder 
dressing before sowing. 


LARGE SCALE VARIETY EXPERIMENTS. 

These experiments were carried out at ten centres in seven counties, one 
each in Cork, Tipperary, Kilkenny, Kildare and Louth, two in Offaly and 
three in 'Wexford. The seed used for the experiments was producjed on the 
First Pedigree Plots established at the Cereal Station, Ballinacurra, Co. Cork, 
in 1938. The area of the plots throughout was 1 statute acre, except in the 
case of Spratt- Archer 87/6 No. 7, which was J of an acre at each centre, 
and the seeding was at the rate of 10 stones per statute acre. All the seed 
was dressed with Agrosan powder at the rate of 8 ozs. per barrel of seed. 

The four varieties sown at all ten centres were Spratt* Archer 37 No, 8, 
Spratt- Archer 87 No. 8 H.9, Spratt- Archer 37/6 No. 7 and Golden Archer 2. 

Sowing conditions were, on the whole, favourable and all the plots were 
sown by iSth April. The harsh weather in May followed by the drought in 
June retarded growth very much and at tlie end of the latter month the 
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appearance of the plots was not promising. The wet weather conditions 
during July brought about a marked improvement in the, crops. There was 
a considerable amount of second growth in all plots, especially in the plots 
of Spratt- Archer 87/6 No. 7. This variety came into ear about ten days 
earlier than the other varieties and in consequence it suffered most from the 
effects of drought. The straw was very short on all plots and no lodging 
occurred at any centre. 

The names and addresses of the growers, the nature of the soil and subsoil, 
the crops which were grown in the two previous years and the dates of 
sowing and harvesting are set out in Table I. 


TABLE I. 

Large Scale Barley Variety Experiments, 19811. 


I f 


Centre 

Nami» and Address of (rnmer 

1 lJ»«acnpticm of 
. Soil » 

Previous Crops 

Date 

of 

Sowing 

Date 

of 

Harvestmg 

I 

Wm Tait, Rottellan.C-o Cxwk 

h ■ 

1 Medium Loam 
) <liib*soil Shale 

193S 

Barley 

Roots 

29/8/39 

12/8/39 

28/8/39 

2 

Ml Carroll, HeJleen, Nenagh 

! Strong Loam j 

' Sub-soil Limestone ’ 

1937 

tm 

Beet 
Wheal , 

13/4/89 

4/9/39 

9/9/89 


Wm Watkins, CtH*lnaj;rr»wer, 
Birr 

1 j 

' Light Loam 
\ Suo*soil Linit'stonr { 

1937 

193S 

BarK-v 

Roots 

12/4/88 

2/9/89 

9/9/39 


1) O'Brien, BaUinacuore, 
TuUamore 

1 (jraveUv Loam | 

J Sub*soif Limestone' 

1937 

1938 

Oats 

Roots 

3/4/39 

28/8/89 

30/8/89 

& 1 

j M H Mimh. Rorkheld, Athv 

! Deep Loam , 

1 Sub-soti Gravel ' 

1987 

1938 

Barley 

Rixrts 

29/ 8/39 

17/8/39 
; 21/8/39 

« i 

i 

J Bryari, Dnrtbell, Kilkenny 

1 Deep Loam i 

1 Sub-soil Limcatofie ’ 

1987 

1938 

Roots 

Wheat 

1 18^4/39 

i 4/9/39 
9/9/89 

7 

1 

I 

Ml Hewlett, Kaia^gninAe, 
We4iford 

Still Loam 

1 Sub-soil Shale | 

1937 

1938 

Oats 

Roots .. 

1 31/3/39 

29/8/39 

2/9/39 

^ i 

1 

P Byrne, BallyKranganb. 
Wexford 

Sandy Loam 

Suh-fioii Gravf’l 

j 

1987 

1938 

Barley 

Roots 

8/4/89 i 

( 

II 

’ i 

i 

l> Moms, Tennahurra, Eiiiiis* 
oorthy 

1 Shaly Loam 

I Sub-toil Sbi^e j 

1937 

1988 

Oats 

Roots j 

24/8/39 

22/8/39 

16/8/89 

10 j 

Mrs. Segrave. Duiiany, Dun* 
leer. 

1 Strong Loam • 

Sub-sml Gravel ! 

1937 

1938 

W'heat . 
Tumip'i ' 

11/4/89 j 

2/9/39 

6/9/89 


I 


In Table 11 are set out the weights of grain per statute acre, the commercial 
value of the grain as determined by independent valuers, and the total value 
erf the grain, including the screenings which were valued at 6d. per stone 
throughout. 




Lai^ge Scale Barley Variety Experiments, 1989. Yield and Value of Grain 

per Statute Acre. 
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♦Screenings valued at 6 pence pet stone. 
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llie standard variety, Spratt-Archer 87 No. 8, gave the highest average 
yield of grain and the highest monetary return per acre. It outyielded 
Spratt-Archer 87/6 No. 7 and Golden Archer 2 at nine of the ten centres. 
Although the standard variety gave a higher average yield than Spratt- 
Archer 37 No. 8 H. 9, it was superior to the latter at only five centres. 

The results of analyses of the produce for the various plots are set out 
in Table III. It wiD be observed that the percentage of nitrogen in Spratt- 
Archer 87/6 No. 7 was higher at all centres than that in Spratt-Archer 
87 No. 8, the average being 1.66 per cent, for the former and 1.51 per cent, 
for the latter. This indication of the inferior malting quality of Spratt- 
Archer 37 /6 No. 7 was borne out by subsequent malting and brewing trials. 
A remarkable feature of the produce of the experimental plots was the high 
1,000 com weight, the figures for which were much above normal, indicating 
exceptionally well-filled grain. 



TABLE III. 

Large Scale Barley Variety Experiments, 1989 . Analysis of Produce. 



Avo^e ... 6^.36 19 74 ' 39 11 . 1.5J 53 38 19 54 .38 56 I .52 52 90 



125 


HALF DRILL STRIP EXPERIMENTS. 

Two of these experiments were carried out on the Ramhill Farm of Messrs. 
J. H. Bennett, \jtd. Each trial consisted of twenty-two strips of each variety 
under test, a strip being half the width of the sowing machine. 

In No. 1 Experiment the profluee of the 19B8 field plot of Spratt-Archer 
37 No. 3 was tested against the produce of the Second Pedigree Plot of the 
same variety, the object being to ascertain if the younger generation was 
maintaining the desirable qualities of the older generation. To ensure even 
sowing the seed in each half of the (*orn drill was changed over for the sowing 
of the second half of the experiment. In order to maintain the sequence 
of the strips, the machine was driven up the fif ld idle tiefore commencing 
to sow the second half of the experiment. 

The reslllt^ which are set out in Table l\\ show that the returns from the 
two generations were very similar. 

In No. 2 Experiment the object was to ascertain whether eacJi side of the 
machine sowed an equal amount of seed and, if not, whether the different 
rates of seeding had any effect on the resulting crop. This trial was earritxi 
out with 1st pedigree se<?d of Spratt-Archer 37 No. 3. An equal amount of 
seed was put into each side of the machine before sowing commenced, and 
after sowing was completed the seed left over was removed and weighed. 
It was ascertained that the left hand side of the machine sowed, on the average, 
at the rate of 3.87 lb. of seed per half drill strip while the right hand side 
sowed at the rate of 8.16 lb. per half drifi strip. These rates are the reverse 
of those obtained last year in a similar trial when the right hand side of the 
machine sowed at a slightly higher rate than the left hand side. 

The results are also set out in Table IV. They show that the strips sown 
with the left hand side of the machine gave slightly the higher average yield. 
The difference, however, is not significant. Thus whilc‘ it has been established 
that the left and right hand sides of the machine sow at different rates and 
while there is no evidence to suggest that the resulting variation is sufficient 
to introduce error into an experiment conducted by the half drill strip method, 
the changing over of the seed half way through the trial is a desirable pre- 
caution. 
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TABLE IV, 

Half Drill Strip Experiments, 1 989. 


No. 1 EXPERIMENT !{ No. 2 EXPERIMENT 


Field Plot 

Second Pedigree 


l^eft Side 1 



Right Side 



St. 

lb. 


St. lb. 

li 

( 

( 

St. lb. ! 


st. lb. 

a 

• • 4 • 

2 

6.6 

B 

2 

2 

i a 

3 

4 

B 

3 

5 

C .. 

• • • • 

2 

10 

b 

2 

0 

I c 

8 

» 1 

b 

3 

6 

c 

• « • • 

2 

4 

D 

2 

8 


3 

^ 1 

D 

3 

3 

E .. 

• « • > 

2 

7 

d 

2 

3 

' E 

3 

3 ! 

d 

2 

11 

e 

• « • • 

2 

6 

F 

2 

5.5 

!! G 

2 

10 

F 

2 

12 

G .. 


2 

12.5 

f 

2 

12 

2 

12 1 

f 

2 

12 



2 

0 

H 

3 

1 

■; P 

2 

12.5 ! 

H 

8 

0.5 

! .. 


S 

0.5 

h 

3 

3 

:l 1 

2 

13 : 

h 

2 

11.5 

i 

• « • » 

2 

18.5 

J 

3 

0 

') 1 

3 

2 

J 

3 

1 

K .. 

• * * • 

8 

2 

J 

2 

10.5 

1 ^ 

3 

3.5 

j 

2 

12.5 

k 

. . 

3 

5 ! 

L 

3 

0.5 

! k 

3 

2.5 

L 

2 

18.5 

M .. 

. . 

3 

4 

1 

2 

12 

M 

3 

2 

1 

2 

10.5 

m 

4 • • • 

a 

3 1 

N 

3 

1..5 

. ni 

3 

1 1 

N 

3 

2 

P 


2 

10.5 

n 

3 

2 

i p 
p 

3 

3 i 

n 

2 

18.5 

P 


3 

0.5 

Q 

2 

18 

2 

12 

Q 

3 

2 

R .. 


3 

1.6 

q 

2 

18.5 

R 

2 

12 

q 

s 

2 

12.5 

r 

• a « • 

3 

2 ; 

S 

2 

10.5 

, T 

2 

11 ( 

2 

9.75 

T .. 


2 

18.5 ; 

s 

3 

1 

T 

2 

9 

H 

2 

7 

t 

* 4 • • 

2 

10.5 ; 

V 

3 

0 

1 t 

2 

« 1 

V 

2 

6 

W 

4 • * * 

2 

n ; 

V 

8 

0.5 

i W 

2 

6 1 

V 

2 

6.5 

w 

• « « « 

3 

5.5 1 

X 

2 

8 

w 

2 

10 , 

X 

2 

6 

Y .. 

.. 

3 

2 

X‘ 

3 


! V 

2 

4.5 ! 

X 

2 

11.6 

Total 

64 

0 


61 

11 I 

- - - - 

( 

64 

11 


63 

7.25 

Average 

. . 

2 

12.7 j 


2 

11.3 : 

. . ... . / 


2 

18.2 1 

. j -- 


2 

12.4 

AvOTgc Moisture % 


10.6 I 


16. 

,6 

1' ‘ 

17 

.2 ! 


17 

.5 

Average Nitrogen % 

Average Weight of 


1.67 ' 

-- - 

1. 

73 li 

_ 

i 

1. 

,62 


1 . 

60 

1,0C^ Corns (gmis) 

41.5 ' 


41. 

1 

,1 


41. 

3 


41. 

3 

Relative Malting 












Quality 

. . 

100.0 


101. 

5 


100. 

0 


100. 

5 


SMALL SCALE QUANTITATIVE EXPERIMENT, 1989. 

This experiment was conducted in the Cage at the Cereal Station. Eight 
varieties were included and were sown in a series of randomised blocks. 
There were fourteen replications of each variety. 

Spratt-Archer 87 No. 3 was sown as the control and the other seven 
varieties were Spratt-Archer 87/12/41, Archer, New Cross, Chevallwr 
(Local), Spratt-Archer x Glabron 1, Spratt-Archer x Glabron 2 and Spratt- 
Archer X Glabron 8. 





127 


The results which are set out in I'able V show that the standard variety 
Spratt-Archer 87 No. 8, gave a signilicantly higher yield than any of the 
others. This variety also had tht* lowest percentage of nitrogen and the 
highest malting (]uality. 


TAHLE V. 

Small Scale Quantitative Experiments, 1989. 
Average of Fifteen Plots. 



Weight 

of 

1 

Weight ! 
of 

Nitrogen j 

Weight j 

Relative 

Variety 

i 

of 1,000 1 

Malting 

Rath 

(*rain , 

... .4 

Corns 1 

Quality 


1 

(inns. 

Grms. 


Grms. 


Spratt-Archer S7 No. a 

287.4 

218.3 

1.52 

48.6 

100.0 

New Cross 

282.4 

208.7 , 

1.65 

42.9 

94.9 

Spratt-Archer 87/12/41 

. ‘ 281,8 . 

204.9 

1.60 

41.8 

95.6 

Archer 

278.. 5 

198.9 

1.67 

42.2 

96.1 

S.A. X Glabroti 2 

. ! 272.7 

186.4 

1.64 

45.4 

96.1 

S.A. X Glabron 1 

271 ,4 

181.4 

1.68 

44.2 

96.8 

C'hevallier (Local) . . 

. < 241.0 

179.6 

1.76 

44.0 

93.1 

S.A. X Glabion 3 

255.0 

i 

178.8 

1.64 

44.0 

96.5 


AUXIN EXPERIMENTS. 

In last year’s report reference was made to some trials designed to find 
the effect, if any, of Naphthyl -acxitic Acid and Indolyl-acetic Acid on the 
germination of barley and on the subsequent development of plants from 
tretated seed. In these trials the two auxins were applied to the seeds in 
powder form suitably mixed with a proprietary mercurial seed disinfectant 
whicli at;ted not only as a fungicide but also as a spreader for the auxins. 
Since it was necessary to apply the powdered auxins in such small dressings 
as one part per million by weight of treated seed this method was open to the 
criticism that no guarantee irould lie ^ven that each individual grain m a 
treated sample carried the requisite load of auxin, and a more exact method 
of applicatio!) was eventually worked out at the Department’s Seed 1’(‘stir)g 
Station by using solutions of the salts in question. 


Since the object aimed at in thes(‘ trials was the application to each seed 
of a specific amount of auxin it was necessary to decide by ex})eriment on a 
meth^ of dipping or soaking the seeds in auxin solutions of various strengths 
so that each wetted seed carried the necessary amount of salt in solution 
on its surface. After an extensive series of preliminary trials, which need 
not be discussed here, it was decided to fix on a five minute dip as the standard 
time of treatment and repeated trials under such conditions showed that 



tiw? iiulividual grains in a bulk of barley retained on their surface aj^proxi- 
matriy 16 % by weight of water after draining* 

With this as a working basis and using 1 % solutions of Naphthalene-acetic 
Acid and Indolyl-acetic Acid it was possible^ by making the necessary dilutions, 
to arrange for a series of treatments where the load of auxin varied from 
p*p.m. to 160 p.p.m. on each batch of treated grain. Each experimental 
unit consisted of 200 grms. of barley which were steeped for five minutes 
in 200 c.c.s. of the auxin solution of the required strength, then drained 
on a wire gauze and immediately dried in a current of warm air. The solutions 
were so arranged that loads of each auxin amounting to 2 , 4 , 8 , 80 and 160 
p.p,m. were deposited on the treated seeds. 

Preliminary trials had shown that at the higher rates a certain amount 
<rf injury was caused to the grain and this may be seen from the germination 
results which appear in Table VI. 


TABLE VI. 

Showing the (Fcrminatioii of Barley (drains Treatcni with Auxins. 


Treatiiient 

s 

days 

Control 

96 

Naphthalene-'Acetic Acid : - 

1 

2 p.p.m. 

1 

91 

4 

9» 

8 

92 

80 

- 

leo 


Indolyl* Acetic Acid 

2 p.p.m. 

91 

4 

90 

8 ,, « « . , 

89 

60 

89 

160 

f 87 


GERMINATION % 


.5 

days 

ri-- 

j days 

7 

^ days 

6" 

days 

10 

days 

90 

1 ^ 

98 

99 

99 

90 

•6 

97 

97 

97 

95 

06 

90 

90 

90 

90 

or 

97 

97 

98 

90 

01 

92 

98 

98 

80 

1 

89 

89 

89 

9B 

1 

94 

1 IT 1. 

94 

] 

i 

95 

95 

95 

90 

97 

97 

98 

95 j 

95 

97 

97 

97 

98 1 

94 

94 

95 

95 

m j 

95 

95 

95 

95 





Fip. 1. 

Control Barley (left) showing normal ‘jerniiiiation in four days. Barley treated with 
naplithalene-aeetie aeid 160 p.p.iii. (rijrlit) showing reduced root development. 

I nat . size. 


Fro. 2. 

Control and treated Barley grains showing on left normal gcTinination, and on right 
reduced root development and increased plunuilar growth resulting from treatment 
with naphthalene-acetic acid 160 p.p.m. Six days in test, 
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Ibe injiirious effect of the treatment is especially noticeable in the case 
of Naphthalene-acetic Acid where the 80 p*p.m. and 160 p.p.m. treatments 
delayed germination so much that it was not possible to make counts after 
i^ree days (see fig. 1) and even after seven days the radicles of the seeds 
treated with these concentrations had not elongated much though an 
abnormal development of root hairs had taken place. There was evidence to 
suggest, however, that where root development was reduced as a result 
of the treatment, piumular growth was considerably increased (see fig. 2), 

A series of pot culture trials were carried out in triplicate under 
greenhouse conditions with some of the treated grain. The soil 
used was from an old pasture and thirty seeds from each treated 

lot were sown per pot. After seven days a number of seedlings 
appeared in all pot§ but these from seeds treated with Naphthalene- 

acetic Acid at rates of 80 p.p.m. and 160 p.p.rn. were few in 

number and relatively small in size. After a further two days the total 

number of plants in each series was counted and the number in each pot 
reduced to twenty-tive. During the removal of the superOuous seedlings 
their root systems were carefully examined but no difference could be seen 
between any of the treated lots and the controls, which suggests that the 
adverse effect of Naphthalene-acetic Acid (160 p.p.m.) on root development 
as seen in the laboratory tests in sand saucers, was prevented under soil 
conditions. The total seedling production in each series is shown in Table VII 
and these results bear a close relationship to the germination figures obtained 
under laboratory conditions. 


I 



TABLE VIL 


Showing the Total Number of Seedlings Produced in Each Series of Pot 

Cultures. 


! 

1 Total 

Treatment ! Number of 

1 Seedlings 

Control ! 

87 

Naphthalene-Acetic Acid : — | 

• 

2 p.p.m 1 

m 

4* j 

88 

« ' 

84 

80 „ 

84 

100 i 

1 

77 

! 

Indolyl-Acetic Acid < 


o i 

2 p.p.m 

85 

4 ^ 

1 

88 

8 : 

87 

80 

80 

100 1 

89 


During the progress of these trials a very considerable amount of variation 
was noted between the plants in the various pots but this variation also 
appeared in many cases between the three pots comprising one series, and 
when the weights of straw and grain were determined at the end of the 
trial there was no evidence to show that the treatment of the seed with either 
auxin had any material effect on the final result. 

In addition to the above experiments, portion of the treated seed was sown 
in the open field at the Ballinacurra Cereal Station. The arrangement of the 
experiment was a Latin square for each auxin, and each Latin square con* 
sisted of four replications of the control and the seed treated at the rate of 
4 p.p.m^ 8 p*p*m., 80 p*p.m., and 160 p.p.m. 
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The gemunation of the grain in the plots sown with the seed treated at the 
rtdes of 80 p.p.m. and 160 p.p.tn. was delayed, and the plants on these plots 
did not appear above ground for some days after those on the other plots ; 
Ihis was especially the case with the Naphthalene-acetic acid at 160 p.p.m. 
After the plants on these plots did appear they made rapid growth, so that 
in a relatively short time the plots had all levelled up, and for the rest of the 
growing period there was no apparent difference between them. Table VIII 
sets out the average ear weight and grain weight of the plots and a summary 
of the analysis. It will l)c seen that the high concentration of Naphthalene- 
acetic acid, 160 )).]).m.. as well as having delayed germination, had a decidedly 
depressing effect on the yield. The heavy dressing of Indolyl-acetic acid 
also appears to have had a slightly depn ssing effect on the yield. The lighter 
dressings of both auxins do not appear to have had any significant effect. 



TABLE VIII. 
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An examination of the roote in all the plots after the crop had been harvested 
did not show any visible differences. Likewise the analysis of the produce 
did not show any significant differences. 


RATE OF SOWING EXPERIMENT. 

^fhis experiment, which was laid down at the t'ereal Station, Ballinacurra, 
was undertaken with a view to ascertaining th< effect on the resulting crop 
of sowing barley at difh reni ratios. 

The rates of sowing aimed at were six stones, 10 stones and 1 t stones 
per sbitiite acre. The trial consisted of thirty -six strijxs, including twelve at 
each rat(‘ of sowing. TIk* width of a stri]) corresponded to that of the corn 
drill. The stri})s wcri' 00 yards long and those sown at the different rates 
were arranged in a balan(*ed layout in order to minimis(' the effect of soil 
variation. The machine was s(‘t to sow ca(‘h serif^s of strips at the rates 
referred to above and after the sowing of each series was (‘omplettMl the grain 
remaining in th(‘ macliinc was weighed. It was thus ])ossiblc to calculate 
the exact rate at which each seri(‘s was sown. The* machine^ did not sow 
exactly as rcipiircd and the actual rates were * 5.14 stones. '^toTU‘s and 
14,01 stones per statute acre. 

During early summer the strips sowm at tin* lou rate looked \(‘ry poor. 
ITk* ground was not sut!i('i(‘nlly well covered and thf)se strips aj)pcared to 
suffer most from the <'ffeet of tlu* drought. Then* was little visible difference 
iH^tween the stri])s sown at th<‘ medium and higli S(*eding rat(* during the 
growing season, but after the barley came into ear tin* crop on the strips 
sown at the higliest rate appeal'd to be the most promising. 

The results of the trial are set out in Tabh IX. The avcTagt* yields for the 
medium and high rat(‘ of seeding were signitieantly superior to the average 
yield for the low rate. The stri})s sown at the high rate gave a soim what 
greater gross yield than those sowm at the medium rii,U\ but wlnui allowance 
is made for the extra (piantity of seed sown the latter gave the liighest lu^tt 
yield statute acre. The analysis pf the produce showed that the grain 
produced on the strips sown at the high rate had the highest nitrogen content 
and the lowest 1,000 (»orn weight. 
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TABLE IX. 

Rate of Sowing Experiment, 1989. 

Yield of Grain* 


S^trip 

Sown 

at the 

strip 1 

Sown 

at the Strip ; Sown 

at the 

No. 

rate of 5.44 

No. 

rate of 9. 34 No. rate of 14.01 


Stones 

per Acre 


Stones 

per Acre. 

Stones 

per Acre 


St. 

Ih. 


St. 

lb. 

st. 

lb. 

1 

0 

0 

2 

7 

5 

3 8 

0 

(> 

« 

13 

5 ■ 

9 

.5 

4 , 8 

5 


9 

iS 

7 • 

9 

11 

8 9 

12 

10 

9 

1 

12 

9 

9 

11 9 

11 

14 

9 

(} 

15 

10 

0 

13 9 

n 

17 

9 

5 

10 

10 

8 

18 10 

9 

20 


11 

21 

10 

« 

19 10 

10 

20 

9 

1 

22 , 

10 

0 

24 10 

9 

27 

7 

5 

25 : 

9 

1 

20 9 

3 

28 

0 

12 

30 

8 

4 

29 8 

9 

31 

0 

13 

32 

8 

4 

33 9 

12 

30 

8 

11 

35 

9 

1 

34 9 

5 

Total 

102 

0 

i 

112 

4 

114 

4 

Average 

8 

7 


9 

5 

9 

7 

Gross Yield 

1 brl. 

St. lb. 


brl. St. 

lb. 

brl. Ht. 

lb. 

per St. Acre 

11 9 2 


12 11 

11 

12 15 

0 

Nett Yield 

‘ 







per St. Acre 

II . 

1 10 


12 2 

0 

12 1 

0 

Nitrogen % . . 

1.81 


1.80 


1.88 


Weight of 1 ,000 



i 


1 



Corns 

43. 

4 gnns. 

-.L 

41 .0 grins. 

38.7 grins. 

Relative 

Malting 

Value 

i 

HK).3 

i 

100 


100.3 



The results of this trial support current practice. 
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OATS. 

Pure Line : — A single plant selection and a garden plot of Black Tartary 
Oats were grown at the Cereal Station in order to retain a pure line stock 
of this variety. 


DEPARTMENT’S EXTENSION PLOTS. 

In order to provide supplies of pedigree seed oats for merchants and others 
interested in tlic distribution of seed oats, sto(‘ks of Victory II and Ardri 
were grown under agreement with selected farmers in the neighbourhood 
of Ballinacurra. These stoc^ks were grown, harvested, and threshed under 
the Department’s siif)ervision. Ilie produce was kiln dried and cleaned 
and was made available for distribution in the spring of 1940. 

The following are the names of the growers of these stocks, together with 
th(‘ acreage and the amount of seed sown : 


Victoria 11, 

Acres 

Brls. 

Sts, 

Wm. Tait, Hennitagc. Hostellan, (’o. Cork 

9 

10 

4 

M. Ktdleher, Geragh, Ballinacurra. Co. Cork 

5 

,7 

10 

R. Scunlon, Geragh, Ballinacurra, Co. (\>rk 

,5 

5 

10 

T. Tworney, Ballintubbcr. Carrigtwohill, (’o. Cork 

,5 

5 

10 

R, Barry, Broomfield, Midleton, C’o. Cork 

7 

8 

— 

J. ,f. Smyth, Violet Hill, Cloyne, (’o. Cork 

9 

10 

4 

Total 

40 

45 

10 


Ardri. 

Acres 

Bris. 

Sis, 

Wm. Tait, Buckstown, Hostellan, Co. Cork 

7 

8 

— 

J. Hegarty, Ballinbeg, Hostellan, (\>. Cork 

7 

8 

— 

J. Reilly, Ballinabointra, Carrigtwohill, Co. Cork . . 

n 

2 

10 

P. McCarthy, Castleredmond, Ballinacurra, Co. ('ork 

H 

4 

— 

P. O’Keeffe, Ardra, Rostellan, (’o. (V)rk 

5 

5 

10 

S, Northridge, Ballymacksliney, Midleton, Co. Cork 

0 

6 

12 

Total 

31 

35 

4 


Total 
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SCHEME FOR THE DISTRIBUTION OF PEDIGREE STOCKS OF 

SEED OATS. 

Under this Scheme nucleus stocks of pedigree Victory II and Ardi*i raised 
at Ballinacurra in 1988. wtTc distributed to Sc^ed Merchants and others in 
the spring of 1989. 

These pedigree stocks were supplied by the Department to merchants 
on condition that tlie latter would undertake to havt* the* seed grown by 
reliable farmers, to purchase the produce if suitable and to retain it for seed 
purposes. In order to facilitate merchants the Department arranged for the 
inspection by County Agricultural OHieers o( the growing crops. Reports 
received at the end of the 1939 season indicated that in practically all cases 
the crops grown from the pedigree seed were likely to produce grain suitable 
for seed purposes. Consequently merchants who f)articipated in this Scheme 
and who took siillicient care in the selection of growers and in the subsequent 
handling of the produce had large stocks of high-class home-grow^n seed oats 
available for sowing in the spring of 191.0. 

Under the above Scheme, foundation stoc ks of pedigree' seed oats were 
supplied to the following in 1939 : 

Victory //. 

Agricultural School, Clonakiltv, Co. Cork. 

Agricultural School, Atheniy , Co. (2alway. 

Agricultural School, Bally liaise, Co. Cavan. ^ 

Messrs J. II. Bennett, Ltd., Ballinaeurra, Co. Cork. 

,, D. & E. Williams, Ltd., Tullamore, Offaly. 

,, ,J. P. Hopkins & Sons, Ltd.. Wicklow. 

D. H. Haskins & Son, Ltd., Wicklow. 

Stephen Geraty, Carnew, Co. Wicklow. 

Messrs. Birr Makings, Ltd,, Birr, Offaly. 

The Bride Valley Stores, Tallow, Co. Waterford. 

D. Daly, 4 Earl Street, Mullingar, Co. Westmeath. 

Ermiscorthy Co-op. Agricultural Society, Ltd., Enniscorthy, Co. Wexford. 
Dungarvan Co-op Creamery, Ltd,, Dungarvan, Co. Waterford. 

Messrs. M. Kelliher & Sons, Ltd., Tralee, Co. Kerry. 

„ O’Hara & Ryan, Ltd., Nenagh, Co. Tipperary. 
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P. J. Healy, Athleague, Co. Roscommon. 

Messrs. O’Keeffe’s, Tallow, Co. Waterford. 

Ed. Hill, Kilmacthomas, Co. Waterford. 

Henry Good, Kinsale, Co. C’ork. 

Kan toiler Co-op, Agricultural and Dairy Society. Ltd.. Newcasilewest, 
Co. Limerick. 

Messrs. M. Rowan & Co. Ltd., Duhliii. 

,, Wm. Drummond & Sons, Ltd., Dublin. 

,, N. Hardy Co., Ltd., Dundalk. 

.. F. A. Waller <& Co. Ltd., Hanagher. Offaly. 

,, Latchford Sons, Tralee, (*o. Kerry. 

Suttons, Ltd.. C'ork. 

,, Dale 4Sr Sons, Cork. 

,, J, (’ailaghun ik Son, Glanworth, Co. Cork. 

» 

W. Boggan, Kilrnuckridge, Co. We.^ford. 

Messrs. Mineh. Norton <S: C'o. Ltd., Hag<‘nalstowri. Co. Carlow\ 

,, McKenzies. Cork. 

Irisli Sugar Beet Growers' Association Lid., C'arlow. 


Ardri. 

Agricultural School, C lonakilty, Co. Cork. 

Agricultural School, Athenry, C^o, C^alway. 

Agricultural School, Ballyhaise, Co. Cavan. 

Shelburne Co-op. Agricultural Society, C’ampile, Co. Wexford. 
Messrs. D. H. Haskins & Son, 1/td., Wicklow. 

S. Geraiy, t'arnew, Wicklow. 

P. D. Buckley, Millstreet, Co. Cork. 

D. Daly, 4 Earl Street, Mullingar, Co. W’estmeath. 
Enniscorthy Co-op. Agricultural Society, Ltd., Co. Wexford. 
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J. J. Furlong, Duncormick, Co. Wexford. 

Messrs. M. Kelliher & Sons, Ltd., Tralee, Co. Kerry. 

P. J. Healy, Athleague, Co. Roscoimnon. 

Messrs. T. McKenzie & Sons, Ltd., Dublin. 

„ M. Rowan & C>o., Dublin. 

„ N. Hardy & Co., Ltd., Dundalk. 

„ J. H. Bennett, Ltd., Hallinaeurra, Co. Cork. 

„ Graigue Cullen, Corn & Coal Co., litcL, Carlow, 

„ Minch, Norton & Co. Ltd., Mhuine Beajx, Co. Carlow. 

„ McLysaght’s Nurseries, Mallow, Co. Cork. 

L. Doyle, Curraghboy. Athlone, Co. Westmeath. 

Wm. Donnelly, Kiltoom, Athlone, Co. \V<‘stmeat}i. 

M. Mannion, Cinraghboy, Athlone, Co. Westmeath. 

Wm. Naughton, Carrigeenmore, Roscommon. 

P. O’Connell, Carrarea, Roscommon. 

Rev, Brother Gillcece, The Monastery, Farragher, Roseoininoii. 
M. T. Connolly, Agricultural Instructor, Wexford. 

Garrett Byrne, Brec, Ballyhogue, Co, Wexford. 

Irish Sugar Beet Growers’ Association. Ltd., Carlow. 


The Albert Agricultural College co-ojxjrated with the Department in the 
working of the foregoing Scheme, and distributed stocks to the following : 


Glasnevin Success III. 

J. H. Bennett, Ltd., Balliimcurra, Co. Cork. 

P. J, Colgan, Agricultural Instructor, Boyle, Co. Roscommon. 

The Rector, Copsewood Agricultural College, Pallaskenry, Co. Limerick. 
James Cunningham, St. Cohimban’s College, Navan, Co. Meath. 



Thomas J. O’Brien, Miltown Pass, Cnrraghboy, Athlone. 
Thomas Heffernan, Elm Hill House, Clonlara, Limeri(‘k. 
Agricultural School, Ballyhaise, Co. Cavan. 

P. J. McDernuitt, Agricultural Instructor, Kells, (’o. Mcatli. 
John Lynch, Oldtown. Navan, Co. Meath. 
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FRUIT CROP REPORT, 1939. 


Weather (!ondition\s. 

Cold, wet weather was experienced in the early months of the year, wdtJh 
the result that heavy losses oe(*urred in Raspberry and Strawd)err\' plantations. 

The blossoming of Apples was from 12 20 days later than normal, but 
the scanty crop which was borne in 19:18 favoured the development of plump, 
healthy fruit buds and resulted in a wealth of blossom. Mild, settled weather 
favoured pollination and a heavy set of fruit. 

Hot, dry weatluT during Ma\ and June eausccl fruit droj) in the ease of 
Apples and Hla(*k Currants and relard<*d fh(' (levelo{)m(‘nt of Strawb(‘rries 
and Raspberries. 

Rain came in late June and beiichted mid-s(‘HSon and late maturing vari- 
eties of vSoft fniit so that better crops were obtained tlian had been anticipated 
earlier in the season. 

Although the later months of the year were I’imparativelv dull and sunless, 
Apples finished remarkably well and in the absence of storms at pk king 
time the very abundant crop was harv’^ested without much loss. 


DISEASES AND 1»ESTS. 

Weatlier conditions being unfavourable for tin* early development of the 
apple scab fungus, attacks of the disease wert^ much less severe than in 
other seasons and clean crops of apples were generally reported. Spraying 
for the control of scab is becoming more general throughout thc^ country 

Following a wet, sunless season which favoured tiie development of sappy 
growth and unripened wood it was reported that apple canker was prevalent 
even on varieties such as Bramley’s Seedling which is normally regarded as 
being very resistant. 

American Gooseberry Mildew caused damage in a number of <»ounties. 

The “ Yellow Edge ” virus disease of Strawberries was responsible for 
reduced yields, especially along the dry eastern coast. 
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CROP REPORTS. 

The nature of the yield and of the quality of the fruit crops in each county 
is set-out in a general way in the following sununary. 


Counts 

G<k)m Ik*i rif s 

Bla(k 

Curratits 

Str.4W Iw-rnes 

Raspbenu‘;> 

Apph-s 

Phmi«i and 
Dani«vons 

Other 

Fruits 

Carlow 

Vory 

(jOCKJ 

Light 

Fail 

Very Good 

- 

Fair to 

Good 

Cavan 

Good 

Good 

Lair 

(K»od 

GckhI 

— 

Fair to 

Good 

Clarf 

Good 

G<xxl 

Average 

Fair to 
Average 

Good 

Gtxxi 

Average to 
GtK>d 

Cork 

Good to 

V(Ty Good 

Average to 
Go<^ 

Averag< 

" " ' 

Below 

Aver.jgt 

Very Good 

Fair to 

Gfxxi 

Gfxvl 

Donegal 

V<*rv Goofl 

Fair to 

(rfJOd 

Above 

Averagi 

Average 

Very Good 

Verj* Good 

Fair 

Dubiin 

Very Good 

Average to 

GOfKl 

Light to 
Average 

Fair, under 
Average 



Average to 
Good 

Below 
Average 
to Good 

Got)d 

Galway 

Very GckxI 

Good 

Fair 

Fair to 

Good 

Very Good 

Fair to 
(»ood 

Fair 

Kerry 

Good 

Above- 

Average 

Fair to 

Good 

Fair 

GcxkI 

Fair 

Good 

Kildare 

G<xxi to 

Very Good 

Good 

Very Good 

Very Gootl 

Ver>’ Good 

Fair U* 

Good 

Fair 

Kilkenny . 

GockI 

\Nfr.ige 

Gootl 

Fair to 

Good 

Very Gotxl 

•Vverage 

Fair to 

Good 

LA01GHI«t 

Fair to 

Good 

Gexxi to 

Very Gofxi 

Fair to 

Good 

Fair to 

Ciood 

Very GcK)d 

Gofxi 

Good 

Leitrim 

Below 

Average 

Fair 

i 

Fair 

Heavy 

r,ood 

Poor 

— 

Limerick 

Very Good 

1 Good 

J Ciood 

j Fair 

Vtiy- Gixxi 

j Very fkxxl 

1 Good 

Longford . 

' Very (iood 

\ Average to 
' Good 

Fair 

Good 

Very Good 

! (»ood 

—• 

Louth . . 

Very Good 

! Fair 

1 

I 

Fair 

j 

j GoLd 

Very Good 

1 

Good 

Mayo 

Good 

j Average 

1 Good 

j Good 

1 Good 

j Ver>’ Good 

1 ''Iood 

Meath . ’ 

1 Very Good 

' Very GcKxi 

1 Good 

j 

j Average to 

1 Good 

1 Very Good 

! V’erv Gootl 

1 

(iood 

Monaghan . 

Good 

Fair 

i Fair to 

Good 

I Good 

1 

i Very Good 

! 

' r.ood 

1 

Good 

Offaly 

Very Good 

1 Very Good 

1 

[Good to 

1 Very Good 

Fair to 

Good 

■ ■ '1 

' Very Goofl 

f Average to 
i Good 

Cocks 

Roecommon 

Very Good 

' Very Good 

1 Good 

Average 

1 Very Good 

Good ' 

- 

Sligo 

Below' 

Average 

Average 

1 Average , 

1 1 

1 Fair 

1 ; 

Very Crood 

i Fair 

1 

— 

Tifferarv 

Average to 
Good 

(fOod 

1 Average to | 

Good 

Very Good 

Good 

Good 

Waterford 

Very Good 

[ Averse to 
to Good 

Very Good j 

Good ! 

Ver>’ G<x)d 

! 

Fair to i 

C.rvxl 1 

xitMKl 

Westmeath 

Good 

Average 

Good to j 

Very Good j 

Good 1 

Very Good i 

. . . .f 

Good ! 

( 

1 

— 

Wexford 

Good 

Fair j 

1 ' 

^ Good j 

Good 1 

Very Good j 

C^ooti 1 

Gtxxi 

Wicklow 

i 

Very Good 

1 

i 

Very Good | 

Fair to j 

Average j 

1 

Fair to 

Good 

1 

Verv Gocxl j 

i 

i 

Average to i 
GotKl ' 

Gootl 


Aphis was reported to have been less prevalent on Apples and other fruits. 
Attacks of other insect pests did not appear to have been more harmful 
than normally. 

Bullfinches damaged fruit buds in certain counties, and Wasps, though 
not so injurious as in the previous year, were reported to have done some 
damage to ripening fruits. 


MARKET PRICES. 

Strawhkkkies. 

Outdoor Grown . . . . 7d. to l/~ per lb. 

Forced . . , . . . 2/ to 4 f)er lb. 

Jain Fruit . . . . . . £46 per ton 

The Strawberry crop ripened early on account of the warm, dry weather 
and considerable quantities of home grown fruit w<‘re on offer before the 
imposition of the seasonal customs duty on supplies imported each year 
during the period from the 15th June to the 31st July. The result was that 
prices for early outdoor strawberries weTC, fm the whole, low^er than usual. 


(ireen 

Ripe 

Jam Fruit 


C»0()SEBERR1ES. 

2, 6 to S , per 12 h>. chip. 
, . 3 / to 5/ per 12 lb. chip. 

. . . , £12 1o £15 ])er ton. 


In Punnets 
.lam Fruit 


Raschekries. 

5d. to lOd. per lb. 
tUi to £ 18 j>cr ton. 


In Punnets . . 
Jam Fruit 


('rRRA.NTS. 

6d. to lOd. per lb. 
£48 per ton. 


Apples. 

J)t\wrt Varieties. 

2/~ to 4/“ per tray. 

2/~ to 3/- per chip. 

8/~ to 16/~ per bushel. 

up to 38/- per barrel of 9 stone. 
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Following the coming into r^peration of the Apples (Regulation of Import ); 
Order on the 7th November, 1989, dessert apples were in increased demand 
and sold freely. 


Culmarif Varieties, 

8/- to 5/ per Keg of 4 stones, 
np to 15/- per l)arrel of 9 stones. 


Jam Fruit 
Cider Fruit . . 

For Canning Purposes 


£8 to £!• per ton. 

10 0 per ton 
£10 per ton. 




NATIONAL EGG-LAYING TEST, 1938-39. 


K 
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NATIONAL EGG-LAYING TEST, 1938-39. 


The Twenty-seventh Eg^-Laying Test, conducted by the Department of 
Agriculture, was held at the Munster Institute, Cork, during a period of 
46 weeks, beginning on the 1st October, 1938, and ending on 18th August, 
1989. A total of 118 pens, each consisting of six pullets, having fulhlled 
the required conditions, was accepted and arranged in Sections as follows 

Section I. — White Wyandotte . . . . . . . . 18 pens 

Section II. — ^White Wyandotte (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1988) 27 „ 

Section III. — Rhode Island Red . . . . . . , . 16 „ 

Section IV. — Rhode Island Red (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1988) 17 

Section V. — Any non-sitting breed . . . . . , . . 18 ,, 

Section VI, — Any other general purjiose breed . . . . . . 22 „ 

Station holders were, as heretofore, allowed to enter a second pen in one 
of the open sections on payment of the requisite entry fee. 

As in the eight previous tests, only pullets which were certified by the 
Veterinary College, Ballsbridge, Dublin, as being non-reactors to the 
agglutination test for Bacillary White Diarrhcea, were accepted. 

The clause introduced in the regulations in 1928-29, whereby 
Minimum birds were required to Be of specific minimum weights on 

Weights. arrival, was enforced. The following were the prescribed 

minimum weights for the respective breeds ; — 


All non-sitting breeds . . . . 8^ lb. 

White Wyandotte . . • . . • 4j lb. 

Rhode Island Red H lb. 

Plymouth Rocks • • . . . . 5 lb. 

Sussex lb. 

Any other sitting breed . . . 5J lb. 
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Eggs were graded as follows : — 

Special Grade. — 2J oz. and over for the first eight weeks (1st 
Egg October to 25th November, inclusive), 2J oz. and over throughout 

Grades. the remainder of the test. 

First Grade. — A minimum of oz. for the first eight weeks, 
a minimum of 2 oz. during the remainder of the test. 

Second Grade,— Eggs which were not more than J oz, less than 
the minimum weight prescribed for first grade eggs in the same 
period. Eggs which weighed less than the minimum weight 
prescribed for second grade eggs w^ere recorded separately, 
but were not included in the vseore total on which aw^ards w^en‘ 
based. 

Making no allow^anee for deaths, the average number of eggs per 
Egg pullet w^as 188.3. The average numl>er of eggs per pullet for 

Yields. which a record for the full 46-w'cek period w^as available w'as 

196.9 (see Table II.) These averages represent an increase as 
compared with the corresponding figures in the previous Test, in which the 
averages were 186.1 and 193.8 res]>ectivcly. The average production jkt 
pullet during each of the twelve periods for each breed is given in Table 111. 

Nineteen pens were disqualified for producing more than 20 }>(r 
Egg Size cent, of second grade eggs^ This figure was twenty fur 
the previous Test. The respective percentages of each breed 
disqualified on this score in each of the twelve Tests completed 
since the (dause was introduced in the regulations are given in Table IV. 


The average wciglit of egg for each of the competing breeds 
Egg is listed in Table V The average weight per dozen eggs for 

Weights all breeds w'as 26.2 oz., and only one pen was disqualified for 

failing to reach the standard weight of 24 oz per dozen. The 
figures for the previous test were 25.8 oz. and five respectively. 
In Table VI. are given the number and percentage of the different grades of 
eggs for each breed in respect of pullets which (‘ompleted the full 46- week 
period. 


Eggs under the 
Prescribed Weight 
for Second Grade 


The number of ungraded eggs laid by pullets of each 
breed which completed the full 46-week period is given 
in Table VIII. The number of such pullets of all breeds 
which laid ungraded eggs was 140 and the number 
of ungraded eggs produced by them was 498. The 


corresponding figures for the previous Test were 160 and 558 respectively. 
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Of the 657 birds which completed the full 46-week period. 
Copper 236 or 35.9 per cent, laid 200 or more first grade eggs and not 

Rings more than 20 per cent second grade (see Table IX.). Of these, 

200 wen* Icg-bandcd witli numbered sealed copper rings as 
compared with 179 in the previous Test. Five birds were disqualified under 
the clause introduced in the Regulations governing the Test under revie 
which required that birds should, at the conclusion of the Test, be half-a 
pound over the miniTnum weight prescribed for the breed at the commence- 
ment of the Test. C’opper rings wen* withheld from the following 36 birds 
which were not suitable for breeding purposes : 

( a ) Eye Defects 

1 1 White Wyandottes. 

3 Wliite Leghorns. 

2 Light Sussex. 

2 Rliode Island He<is. 

(/ j ) IIreed Standard Defects : 

3 AVhite Wyandottes 

2 Rhode Island Reds 

1 White Leghorn. 

(c) Consistent Producers of Defective. Ki;os : 

3 Rhode Island Reds. 

1 White AVyandotte 

1 While Leghorn. 

(^) ITndkk Prescribed Weight at Foni lcmon of Test : 

4 Light Sussex. 

I Barred Roek. 

( e ) ('oNSTiTUTioN.\f. Defects : — 

I Rhode Island Red. 

1 Light Sussex. 

T"he rings were distributed as follow^s : 

5 pens . . . . Five eop{)er rings each. 

9 . . . . Four 

16 „ . . Three „ „ „ 

28 . . . . Two 

85 „ . . . . One copper ring 

Particulars of eggs produced by the birds which were awarded copper rings 
are given in Table X. 
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A total of 889 birds, representing 51.6 per cent, of the 
Certificates number surviving the full period of the Test, qualified for 
of Merit. certificates. Of these, 200 birds (80.4 per cent.) were awarded 
Special Certificates (see Table X), and 189 birds (21.2 per 
cent.) Certificates (see Table XI). 

Certificates w^ere not awarded for pullets which produced over 20 per 
cent, of second grade eggs, nor for those showing breed or other defects. 

During the course of the Test 51 birds died, representing 
Mortality a mortality of 7.2 per cent., and a decrease of 0.5 per cent. 

as compared with the previous Test. The deaths were confined 
to a small })roportion of th(‘ pens, those occurring in four being accountable 
for over 28 per cent of the total. The distribution of total deaths was as 
follows : 


4 pens . . . . . . . . 3 deaths each. 

10 „ 2 

19 1 death 

In the remaining 85 pens all birds completed the Test. Table XIII gives 
particulars of the pullets that died and the cause of death in c^ach case. An 
analysis of the causes of death show that 48.1 per cent, of the mortality was 
due to Peritonitis and Ovidiictitis and 17.6 per cent, to Worm Infestation and 
Coccidiosis. Mortality from Tuberculosis was less than 4 per cent, of the 
total. 


All birds alive at the conclusion of the Test were submitted 
B.W.D. Test. to the Agglutination Test for Bacillary Whitt‘ Diarrhoea, 
and there were three reactors. 


The system of feeding was similar to that employed during 
Feeding, previous Teste. The birds were fed three times daily. The 
morning feed consisted of half the grain ration given as scratch feed 
in the litter, the mid-day feed of wet mash, and the evening feed of the 
remainder of the grain ration fed in troughs. Dry mash was fed ad lib. 
The mash, both dry and wet, was made up to the following formula : — 


4 parte by weight Pollard. 

8 „ „ Bran. 

2^ „ „ Maize Meal Mixture. 

^ part „ Finely Ground Oats. 

1 „ „ Fish Meal. 


The grain mixture consisted of equal parts of wheat, oats and 
cracked maize. Vegetables, such as cabbage, kale, turnips and mangels, 
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were fed during certain seasons, and grit and shell were allowed ad lib. The 
following quantities of foods were consumed : — 

Mixed Meals . . . . . . . . 48,644 lb. 

Grain . . • . . . . . 25,401 ,, 

Grit and Shell . . . . . . 3,752 ,, 


NOTES ON COMPETING BREEDS. 

WHITE WYANDOTTE. 

With a few exceptions the 45 pens of this breed wer(^ eomposed 
Sections of well-developed birds of excellent quality. On arrival at the 

I and 11 Test a couple of pens in each section were rather backward and 

took some time to come into full production. A few pens 
cx>ntained individual birds that showed standard breed defects, and in- 
dividual birds in a small number of pens developed physical defects, mainly 
of the eyes. Apart frt)m these exceptions tlie White Wyandot tes reflected 
the greatest credit on their owners. Winter and total production were 
extremely satisfactory, as were egg size and quality. Five pens of this breed 
produced more tlian 20 per cent, of second grade eggs. The leading pen 
(No. 37, entered by Mrs. Graham, Ballagh Lodge, Douadea, Co. Kildare) in 
Section II. was also the best pen in the Test, and won the silver cup. During 
the 46 weeks of the Test this pen ynii up llu* very creditable score of 1 ,408 eggs, 
only two of whieJi were second grade. The birds were exeelleiit s]>(*eimens of 
the breed. Mrs. Graham is to be congratulated on the distinction of breeding 
for two years in sue<!ession tlie b(\st pen in tlie T(‘st. 

RHODE ISLAND RED. 

Tliese sections comprised a total of 33 pi*ns. The great majority 
Sections of Uie birds were well-developed, of good colour and typical 

III and IV of the breed. On arrival at the I'est a few })eiis were back- 

ward and thereby suffered a handicap as they were not in full 
production during the early winter period. Individual birds were under- 
sized, and a small number of birds were moulting on arrival at the Test. 
While tlie average winter production of the Rhode Island Reds was slightly 
less than that of the White Wyandottes, the average production of the former 
breed for the whole period of the Test was very satisfactory. Size and quality 
of egg were good, only six pens producing more than 20 per cent, second 
grade eggs. 


ANY NON-SITTING BREED, 

This section consisted of seventeen pens of White Leghorns 
Section V and one pen of Aneonas, an increase of five pens over the 
number that competed in the previous Test. The greater 
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number of White Leghorns were well-grown birds of good quality, but a few 
pens included birds that were backward on arrival at the Test. Notwith- 
standing that some moulting took place during the winter period, winter 
production was fairly satisfactory, and the records during the whole period 
reached a very high level. Egg size and quality also were very satisfactory. 

The Anconas were good specimens of the breed, but production was not 
as high as in previous 'r(‘sts. 

ANY OTHEIl GENERAL PURPOSE BREED. 

Tliis section was composed of fifteen pens of Light Sussex, 
Section VI live pens of Barred Plymouth Rocks and two pens of Buff 

Plymouth Rocks. The increase of ten in the number of Light 
Sussex pens as com})ared wdth the previous Test is very satisfactory, and 
is evidence of the increasing pojiularity of this useful breed. The majority 
of the Light Sussex birds were of high quality, the (xilour and markings 
of the birds being particularly good. Barred and Buff Plymouth Rocks 
although only a small number competed were worthily represented. A 
couple of pens included individual undersizcid Light Sussex and Barred 
Plymouth Rook birds. 

Production, egg size and (juality were satisfactory in this section. 


CONCLUSION. 

The results of tlie Test arc a striking tribute to the success achieved by 
poultry breeders in producing stock of the highest quality. The majority 
of the competing birds were good specimens of their breed, while the health 
and performance of most pens were very satisfactory. 

The results confirm the view expressed in the final report of the previous 
Test that it is unnecessary to go beyond this country to procure high quality 
breeding stock of the principal breeds. In this connection the details set out 
in the report under review regarding the quality and performance of the birds 
entered should prove a useful guide to intending purchasers of breeding stock 
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Table !• 

The following Table shows the number of pullets competing, the number 
of eggs laid, cost of food, return for eggs and gross profit for each of the 
twenty-seven tests held since 1912/13 : — 


F urt.y-t* 

ight 


No. of 

A verage 

Average 

Cost of 

A verage 

lieturri 

work 

s 

No. of 

Kggs 

Number 

Value 

Food 

Price 

per 

Bird 

encli'd 

Pullets 

Laid 

per 

per 

per 

of Fggs 

over Cost 





Hard 

llird 

Bird 

per doz. 

of Food 






s. 

d. 

s. 

d. 

d. 

H. 

d 

81st Aug.. 1913 

318 

88,199 

120. 1 

11 

2.8 

5 

8 

13. 1 

5 

6.8 


1914 

282 

39,216 

130.0 

13 

3.6 

5 

8.3 

13.8 

7 

7.8 

it 

1915 

264 

89,764 

150.6 

17 

6 

7 

0.5 

16.8 

10 

5.5 

f 1 

1910 

294 

49,830 

160.5 

23 

0.5 

8 

11.8 

19.6 

14 

0.7 

* ♦ 

1917 

210 

36,660 

174.6 

32 

7.2 

13 

10.7 

26.9 

18 

8.5 

♦ ♦ 

1018 

210 

36,106 

171.9 

47 

4 

16 

6 

39.7 

30 

10.1 

ff 

1010 

306 

55.12 4 

180.0 

53 

3.4 

20 

0 

42.6 

33 

8.4 

»» 

1020 

854 

65,840 

186.0 

53 

9 

19 

3.9 

41.6 

34 

5.2 

If 

1021 

288 

51,584 

179.0 

40 

9.5 

18 

7.3 

82.8 

22 

2.2 

Bth Sept , 

1022 

842 

63,518 

185.7 

33 

8.8 

11 

10 

26.2 

21 

10.8 

lOtli „ 

1928 

^ 198 

38,519 

194.5 

27 

11.5 

12 

1 

20.8 

15 

10.5 

16Ui >. 

1024 

842 

61,144 

178.8 

26 

6.5 

11 

1.5 

21.4 

15 

5.0 

IStii 

1025 

348 

63,755 

188.2 

27 

4.0 

10 

5.2 

22.6 

16 

11.7 

ISth 

1026 

842 

65,187 ; 

190.4 

28 

6.1 

10 

7.8 

21.5 

17 

10.8 

16t>i „ 

1927 

492 

03,912 

190.9 

20 

10.7 

9 

8.6 

20.3 

17 

7.1 

16lh „ 

1028 

510 

95,226 

186.7 

24 

10.9 

10 

8 

19.2 

14 

2.9 

leth „ 

1020 , 

540 

; 101,820 

188.6 

28 

8.5 

11 

0.5 

21.9 

17 

8.0 

16th „ 

1030 

588 

; 100,752 

171.3 

24 

4.2 

8 

5.8 

20.5 

15 

10.4 

16th „ 

1031 

588 

111,180 

189.1 

24 

4 

, 7 

8 

18.5 

17 

1 .0 

l&th „ 

1982 

600 

111,086 

186.6 

21 

3.6 

6 

4.2 

16.4 

14 

11.4 

12th „ 

1033 

606 

118,047 

186.5 

17 

11.6 

5 

1.8 

13.9 

12 

9.8 

loth „ 

1034 

606 

*112,177 

: 185.1 

19 

5 

5 

8.9 

15.1 

13 

8.1 

7th „ 

1035 

702 

131,384 

; 187.1 

18 

3 

; 6 

7.7 

14.0 

n 

7.3 

Srd „ 

1036 

702 

130,940 

186.5 

20 

7.5 

i 

8.2 

* 15.0 

13 

4.3 

Forty -six w<*ek.s 






j 





ended 












18th Aug. 

, 1037 

708 

, 125,621 

177.4 

20 

10.5 

7 

7.2 

16.0 

13 

3.8 

1038 

678 

, 126,143 

> 186 1 

21 

0.9 

8 

4.0 

16 9 

, 13 

5.3 

j* ti 

1039 

708 

1 133.306 

' 188.3 

: 23 

0.6 

! 8 

8 8 

! 17.6 

14 

3.8 


It should be noted that the figures given in Table I above are based on 
the total number of pullets competing, no allowance having been made in 
respect of deaths during the test. 

Taking the birds which died during the 1938-89 Test into account only 
up to the date of death, the average number of pullets for the whole period 
was 684.3, and the average number of eggs per bird 194.8. On this basis 
the average egg value per bird was 23s. 10, Id,, the cost of food per bird 
9s. 0.4d., and the return per bird over cost of food 14s. 9.7d, 
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Table II, 


Average Egg Yield for each Breed. 


Bhked 

No. of 
Pullets 
for full 
period 

No. of 
eggs 
laid 

Average 
No. of 
eggs per 
pullet 

Grade Avbkaoes per 
Pullet 

Special 

First 

Second 

White Wyandotte 

247 

40,221 

199.3 

10S.6 

77.7 

16.0 

Rhode Island lied 

189 

37,886 

200.5 

83.8 

89.2 

27.5 

White Leghorn . , 

92 

18,437 

200.4 

89.0 

02.2 

19.2 

Light Sussex 

87 1 

15,922 

183.0 

75.7 

85.3 

22.0 

Barred Rock 

26 ; 

i 5,006 

196.0 

39.0 

110.2 

46.8 

Buff Rock 

10 1 

1,852 

185.2 

105.0 

63.6 

16.6 

Ancona 1 

6 

966 

161.0 

1 

34.8 

1 i 

95.7 

1 

30.5 

All Breeds . . j 

657 

j 

129,380 • 

196.9 ' 

' 89.7 

! 

! 85.3 ; 

21.9 


Table III. 


Average Egg Yield per Pullet during each of the Twelve 

Periods. 


Brkd 

' N umber 
! of ' 

' Pullets 

I . 

1 C4 

1 

n 

! lo 

1 Cl 

1 1 

d 

<■> 

V 

D 

i s 

I s 

i ^ 

1 *2 

I 

} s 

1 

i ^ 

! o, 

, < 

' ^ 

1 x 

1 

i Ok 

j « 

! 9 

• 

1 1 

1 

1 VE 

! 1 

^ 00 

1 < 

1 

Aeer* 

{ for full 

1 period 

1 

i 

j ri* 

S 

i 

> 

o 

'A 

4 

Cl 

0 

01 

Q 

* OJ 

s 

i ot 

i ■“ 

j ^ 

<» 

i fXt 

1 i 

1 ^ 

*2. 

< 

S3 

O 1 

« 

§ 

•-% 

t 

*3 

< 

age 

for 

full 

period 

White Wyandotte 

I 247 ’ 

i ! 

14.8: 

16 s 

17.6 

! 17.5 

16.7 

19 0 

2J.I 

20.5 

17 4 

35 8 

n.T 

7.5 

199.3 

Rhode Island Red 

! 189 ! 

12, o! 

15,8 

17. U 

16.7 

16.6 

20.4 

22.1 

21.4 

18. (J 

17 2 

15.0 

7.4 

2(X>..5 

White Leghorn 

i »2 ! 

11.6 

16,0 

15.4 

33.6; 

16.0 

39 7 

21.8 

21.5 

20.0 

19.3 

37.7! 

8.0 

200.4 

Ufht Sussex 

i 87 

14.6 

14.7 

15.5 

15.6 

16.8, 

19.4 

20.5 

18. 7, 

14.7 

14.1; 

13.2 

6.3 

183.0 

Barred Rock 

1 20 

12.6 

17. 4| 

16.3! 

12 J 

38.4 

18.8 

21.5 

21.5; 

19.9 

19.1, 

17. 4i 

7.1 

m.o 

BuB Rock 

f 10 

1H.4 

16. 3| 

18.2 

1 18.3 

16.3 

19.6 

17.6 

18. 6i 

16 3 

13.41 

33.7 

6.0 

186.2 

Aaoona 

I 0 

r 1 

7.0 

33.8 

8.0 

, 10.6 

to. 7 

19., H 

21.5 

19.5' 

; 

13.2 

13.6 

5.2 

161.0 

AH Breeds ...i 

1 1 

13.4 

16, Ij 


16.2 

16.3 

19.6 

21.4 

20.6 

j 17.8 

16.5 

15.1 

7.3 

i 

196.9 
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Table V. 


Average Weight of Egg for each Breed. 


1 

t 

Breed 

1 

1 

Total 

Number of 
Eggs I.aid 

1 Total 

1 Weight of 

I Eggs 

Average 
Weight of 
Egg 

Average 

Weight 

Per Doaen 

! 


lb, oz. dr. 

ot. dr. 

oz. 

Wliitc Wyandotte . , , 

51,064 

7,055 S 7 

2 3.4 

26.5 

Rhode Island Red 

;38,317 

‘ 5,173 9 7 

2 2.0 

25.9 

White Leghorn 

19,301 

2,632 14 13 

2 2.9 1 

26.2 

tight Sussex . . . . j 

16,249 

2,196 10 5 

! 2 2.6 i 

26.0 

Barred Rock . . . . i 

5,356 

095 2 7 

2 1.2 

24.9 

Buff Rock 

2,053 

2S5 14 5 

2 3.6 t 

26.7 

Ancona j 

1 

96<» 

126 2 (} 

2 1.4 

25.1 

i 

All Breeds . . ; 

133,306 

i 18,165 14 2 

2 2.9 

26.2 
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Table VI. 

Number and Percentage of Special^ First^ and Second Grade Eggs for 
each Breed in respect of Pullets which completed the full 46- week Period. 


Egos I-aid Pebcentaoe Distribution 



Special 

First 


) Grade 

Grade 

White Wvandotte 

. . i 20,080 

10.184 

Rhode Island Red 

..i 

10,857 

White l^eghori) . . 

SJS4 

8.483 

Light Sussex 

0,5S() 

7.421 

Barred Rock 

1,015 

2,805 

Buff Rock 

1 ,050 

030 

Ancona . . 


574 

All Breeds 

58,000 

50,020 


Second 

Special 

F irst 

Second 

Grade , 

Grade 

Grade 

Grade 

3,957 ' 

O' 

/o 

53.0 

i % 

30.0 

0 

/o 

8.0 

5,100 , 

41.8 

44.5 

' 13.7 

1.770 

44.4 

40.0 

9.0 

1,012 

41.4 

' 40.0 

12.0 

1,210 

10.9 

50.2 

23.9 

100 

.5<» . 7 

34 . 3 

9.0 

183 

21 .0 

59.4 

19.0 

14,i0(» 

45 0 

43 3 

11.1 


Table Vll. 


Average Number of First Grade Eggs per Pullet during the [>enod 1st 
October to *2Uth December, inclusive (90 days). 


Bkeeli 

Number of 
PulleU 

Number of 
First Grade 
Eggs 

Average 
Number of 
First Grade 
Eggs 

per Pullet 

White Wyandotte* 


11,402 

43.5 

Rhode Island Red 

un 

7.527 

38.8 

White Leghorn 

100 

3,581 

35,8 

Light Sussex 

89 

3,489 

39,2 

Barred Rock . . . . . . . . | 

20 

1 1,000 

30.0 

Buff Hock 

11 

1 564 

51.3 

Ancona i 

6 

106 

17,7 

All Breeds 

691 

27,729 

40 1 
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Table VIII* 

Eggs under the prescribed weight for Second Grade. 


Bax ED 

Number of Pullets 
for full period 
which laid 
ungraded eggs 

Number of 
ungraded eggs 

White Wyandotte 





1.1 

182 

Rhode Island Red 





47 

221 

White Leghorn 





27 

57 

Light Sussex 





10 

67 

Bimd Rock 





4 

18 

Buff Rock 





1 

1 

Ancona 





1 

2 

All Breeds 

. . 

. . 

. . 

140 

498 


Table IX. 


Number and Percentage of Pullets of each Breed which laid 200 First Grade 
Eggs and over, and not more than twenty per cent. Second Grade. 


Bbbed 


Number 

of 

Pullets 
for FuU 
Period 

Number of 
Pullets 

which laid 200 
First Grade Eggs 
and over 

Percentage of 
Pullets 

which laid 200 
First Grade Eggs 
and over 

White Wyandotte . . 


247 

102 

% 

41.8 

Rhode Island Red . . 


189 

69 

86.5 

White Leghorn 


> 92 

34 

87.0 

Light Sussex 


87 

22 

25.8 

Barred Rock 


26 

0 

28.1 

Buff Rock 


10 

3 

80.0 

Ancona 


6 


— — 

All Breeds 

•• 

657 

286 

85.9 ~ 
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SECTION PRIZES. 
Section I. — White Wyandotte. 


Name and Address 

OF Owner 

Value 

of 

Eggs 

Total No. 
of Eggs 
Laid 

No. of 
Second 
Grade Eggs 

Average No. 
of Eggs 
per Bird 

First Prize (£10) 

Mr. M. Burchuel, 

Kill, 

Co. Kildare. 

£ 8. d. 

8 IS 4 

i.4ia 

132 

23S.S 

Second Prize (£7) 

Mrs. L. P. Cox. 

Victoria l*ark, 

1 lonnycarney , 

Dublin. 

8 7 10 

1,323 

33 

1 

220.5 

Third Prize (£5) ' 

Mrs. A. M. Murray, , 

Tanderagec, 

ICnfield, 

Co. Meath. 

! 

8 1 41 i 

1,292 

99 

1 

215.3 

Fourth Prize (£4) 

Miss B. Qiiaiu, i 

Anglesboro, , 

Co. lainerick, 

via Mitchfistown. 

1 

H 1 4i 

1.H22 ; 

! 

1 

151 

i 

220.8 


Section II. — White Wyandotte (Station Holders). 


Name and address 

OP Owner 

Value 

of 

Eggs 

j Total No. 
of Eggs 
Laid 

No. of 
Second 
Grade Eggs 

Average No. 
of Eggs 
per Bird 

First Prize (£10) 

Mrs, K. F. Graham, 

Ballngh I^odge, i 

Donadeu. { 

Co. Kildare. 

£ 8. d. 

8 IH 0]^ 

1,408 

i 

1 

i 

1 

1 

234.7 

1 

i 

1 

Second Prize (£7) j 

Mrs. M. Connolly, 1 

('arriganiorc, j 

Corviilley P.O., 

Dundalk, 

(Co. Monaghan). 

1 

1 8 13 8i 

! 

1 1,411 

1 

1 229 

i 

! 

i 

1 

23,5.2 

I 

Third Prize (£5) 

Mrs. B. Martin, 

Corglass, Kingseourt, 

Co. Cavan, 

j 

1 8 « 32 1 

1 1,284 

28 

214.0 

Fourth Prize (£4) 

Miss K. Newman, 

Drinadaly, Trim, 

Co. Meath. 

1 

8 4 71 

1 

1,321 

52 

220.2 

Fifth Prize (£2) 

Mrs. J. Fahy, 

Corbally, 

Ballyglunin, 

<S). Galway. 

1 

8 1 d| 

1,301 

23 

216.8 
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Section III. — Rhode Island Red. 


Name and Address 

OF Owner 

! Value 

of 

Egg» 

Total No. 
of Eggs 
Laid 

1 

j No. of 

I Second 
Grade 

1 Average No. 

! of Eggs 
per Bird 

First Prize (£10) 

Rev. Bro. Doininick, 

A|?ricultural College. 
Mountbellew, 

Co. Galway- 

£ a. d. 

: 7 14 r»l 

i,2;{o 

1L'> 

1 

20H.0 

Second Prize (£7 ) 

Capt. H. M. S. lledmoiKl. 
Popefield, 

Athy» 

(I^aoighis). 

7 1 ;i 1 1 

1,200 

aft 

201.0 

Third Prize (£5) 

Mrs. J4. Hayes, 

Walsliestowii, 

Castleniahon, 

Newcastle West, 
Co. liimerick. 

7 11 2 

1 .200 

100 

210.0 

1 

Fourth Prize (£4) 

Mrs. M. A. Miller, 

Mill view , 

Lenaniore. 

Hat ho wen, 

(Co. Contrford 1. 

7 10 9 

1 .2:18 

i8ft 

200 3 

Section IV. — Rhoi^e Island Red (Station Holders). 

Name and Addrbas 

or OW^NEF. 

Value 

of 

Total No. 
of Eggs 
Laid 

No. of 
Second 
(iradc 

1 Average No. 
of Eggs 
per Bird 

First Prize (£10) 

Mrs. M. (VGrady, 

Jslandeadv, 

Castlebar, 

Co. Mayo. 

£ 8. d. 

s <» 112 

i 

1,30ft 

' 

1 

14 

218.2 

Second Prize (€7) 

Miss M. O’Donovun. 

Droinore, 

Villierstown, 

Cappoquin, 

Co. Waterford. 

8 5 8} 

; 

1,34(» ' 

! 

j 

i 

124 

224.3 

\ 

1 

/ 

Third Prize (£5) 

Miss C. Mealiff, ! 

Ballinarnona House, 
Tullarnore, 

Offaly. I 

8 4 0 

1 

1.364 

181 

227.8 

Fourth Prize (£4) i 

Mrs. M. F. Smith, i 

Bridge House, 

Bettystown, | 

Co. Meath. 1 

7 17 8f 

1,251 
' ! 

48 

208.5 
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Section V. — ^Any Non-Sitting Breed. 


Name and Address | 

OF Owner 

i 

1 

Breed 

1 Value 
: of 1 

i i 

Total 
No. of 
Kggs 
Laid 

1 1 

1 No. of ; 
1 Second 
’ Grade | 
1 %gs 

Average 
No. of 
liggS 
per Bird 

First J^rize (A; 10) 

Mrs. F. 

Black mill, 

Hallylorc, 

('(>. Kildare. 

j ! £ R. d. 

: White ; vS V2, 7i , 

, I/Cghorn * 

1 ■ 

l,t(;2 

, ] 

! 132 ; 

243.7 

SecfOid J^rizf (A:7 ) 
Miss K. (’iininn^liaid, 
M<Hir{‘adt‘, P. k'.. 

JNaas, 

Co. Kiidaic. 

White i 8 H fi 
Leghorn 

L:174 

12 

! 

229.0 

Third Fdzv {'Co) 

Miss A. Fitzgerald, 

Ardm>iil. Iia1iik(‘ah\ 

( o. J^inicrick. 

White * 8 4 7J 

I.eghorn 

1,824 

; 42 

220.7 

Fourth l*riu‘ (£t) 
Mrs. M. For^t' r, 

Tultybraek, 

U<>ekc(»rr\ , 

< 'o. .Miniatjljari. 

White , K 1 11 

I.eirlKirn 

1,812 

71 

218.7 

Section VI.- 

-Any Other General 

Purpose Breed. 


Name and Ai>dhe.ss 

OF Owner 

! Breed 

i 

' Value 

' of 

; krk'’ 

Total 
No. of 
Kgi^s 
I..aid 

1 No. of 
Second 
, Grade 
‘ Eggs 

Average 
No. of 
Eggs 

. per Bird 

First Prize (£10) 

Miss D. M. Jdaic, 
Boscnioiint. 

New Hoss, 

Co. Wexford. 

1 

1 Light 

1 Sussex 

i 

1 £ 8. d. 
j K 4 y 

i ' 

( 

1,337 

i:>3 

222.8 

Sreoud Prize (£7) 
Mrs. M. Hoelie, 

Tallmt Hall, 

New Boss, 

Co. \VeNf<»r<l. 

1 

! Light 
Sussex 

1 

j .. 

j 7 16 0 ; 

1 

1,248 

218 

208,0 

Third Prize (£5) 

Miss K. Walsh, 

Bally lemon l^odge, 
*Cap]>aj,d», 

Co. Waterford. 

1 .ight 
Sussex 

j 

j 7 11 Oi ‘ 

1 

1,206 

72 

201.0 

Fourth Prize (£4) 
Sister-in-Char^c, 

Coolarne College, | 

Athenry, i 

Co. Galway. 1 

Light j 
Sussex 

7 t! 4i 1 

1 

1 

1,135 

! , 

i 

189.2 


1 . 
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SPECIAL PRIZES. 

The Special Prize of a Silver Cup (or its value, £10) for the Pen of pullets 
lay i riff effffs of the liighest market value during the Test has };een awarded 
to Mrs. K. F. Graham, Ballagh Lodge, Donadea, Co. Kildar(% for Pen No. 
87 (White Wyandotte), which laid 1,408 eggs, value £8 18 G|d., and which 
also won lirst ])rizc in Section TI. 

The Special Prize of a Silver Medal (or its valiu*, £2) for the Pen of jmllets 
of non-sitting bned lading the highest number of first grade egf^^s during 
the period from 1st October to 29th December, inelusixe, has been awarded 
to Miss A. Fitzgerald, Ardgoul, Ruthkeale, Co. Limerick, for Pen No. U5 
(White Leghorn), wliieh laid 827 first grade eggs during tliis ]>eriod. 

Th(‘ Special Prize of a Silver Me dal (or its value, £2) for the Pen of Pullets 
of sitting breed laying the higliest number of first grade eggs during tlu* 
period from 1st October to 29th Deceiuber, inclusive', has been awarded to 
Mrs. K. F. Graham, Ballagh Lodge, Doiiadt a, Co. Kildare, for 1km No. 87 
(White Wyandotte), which laid 411 first grade eggs during this jieriod. 

The Special lh*ize of a Silver Medal or (its value, £2) for the Individual 
Bird of non-sitting breed laying the highest number of first grade eggs during 
the Test has been awarded to Mrs. F. Ilaubidge, Blaekrath, Bally I ore, 
Co. Kildare, for Pullet No. 511 (Pen No. 92, White Leghorn), which laid 
256 first grade eggs. 

The Special Prize of a Silver Medal (or its value, £2) for the Individual 
Bird of sitting breed laying the highest number of first grade eggs during 
the Test has been awarded to Mrs. M. J. W'alker, Lower Woodhead, Bally- 
loughan, Bruckless, Co. Donegal, for Pullet No. 826 (Pen No. 5(>, Rhode 
Island Red), which laid 266 first grade eggs. 

The Special Prize of a Silver Medal (or its value, £2) for the Individual 
Bird of non-sitting breed laying the highest number of first grade eggs during 
the period 1st October to 29th December, inclusive, has been awarded to 
Mrs. M. A. Forster, Tattybrack, Rockcorry, Co. Monaghan, for Pullet No. 
728 (Pen No. 101, White Leghorn), which laid 68 first grade eggs during 
this period. 

The Special Prize of a Silver Medal (or its value, £2) for the Individual 
Bird of sitting breed laying the highest number of first grade eggs during 
the period 1st October to 29th December, inclusive, has been awarded 
to Mr. (L Barrett, Ring, Clonakilty, Co. Cork, for Pullet No. 598 (Pen No. 
88, T.ight Sussex), which laid 88 first grade eggs during thi.s |)criod. 
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COPPER RINGS AND SPECIAL CERTIFICATES OF MERIT. 
Particulars of 200 pullets which laid 200 first grade eggs or over, and 
which were awarded Copper Rings and Special Certificates. 


Table X. 

White VVyanddite (87 l^ullets). 


Pen ' 

Pallet 

Number 


K(ios 1 

^Ain 

! 

Name and Address oi* 



Copper i 
King 

Speeial ; 
Grade t 

First 
Grade | 

Second , 
Grade | 

1 

'I'oUtl ; 


1 i 

2 

1 

a 

(> 

7 

1 

i 

l!Mi2 i 
lPl>a ' 
lOtil i 

laa.j 

1 

1 .72 1 

101 . 
212 

219 

i 

.7a 

98 

4 

ao 

.7 ' 

11 

! 

210 j 
2 ia , 
210 

240 : 

( 

1 

Mrs. M, Stiinton. 

Woodlir.ds, 

(dariiiarc^, 

Co. Cork. 

Mrs. M. K. St rong, 

Moaic House, 

(!ean,innus M-ir. 

Co. Meath. 

a 

1 

1 

! 

-13"! 

1 

I 


55 1 

171 

1 

j 

a 

229 

Miss V. llurdoii, 

TIic Laurels, 

Buttcn nt, 

Co. Cork. 

i 

! 

1 


i 

1 


Sistcrdn-Charjie. 

4 i 

HI j 

1907 

142 

7a ‘ 


215 

St, Martha's ColleLre, 

i 

20 1 

1908 

190 

\) : 

1 

206 

Sion, 


21 

1 909 

121 

89 

5 

21 5 

Navan. 

(’o. Meath. 

5 i 

1 

2(» 

1970 

1 

81 

1 

145 

1 

' 1 

10 

230 

Mrs. M. Mulhj^an, 
PnuKhanstown, 

J-lunlcor, 

Co. Louth. 


ai i 

1971 j 

209 


— 

1 210 

Mrs. G. Reddy, 

« i 

02 ) 

1972 

221 

1 a ( 


! 224 

St. Wolstiin's, 


sa j 

19Ta ! 

187 1 

i 30 i 

1 

j 218 

('elbridjje, 


05 1 

1974 , 

228 ! 

! a ) 


1 231 



a(i t 

197.7 ] 

1 1 

I 4t> , 

1 

220 

j Co, Kildare. 

7 1 

as : 

1970 

24 

! 218 ! 

41 

283 

Miss R. Qunin, 


ao 1 

1 

) 

! 

1977 , 

, 172 

1 70 1 

1 


248 

1 

i 

! 

!__ 

An^rleslmro’, 

Co. Lin\eriek, 
i^ia Mitchelslown. 

1 

1 

j 

4a 

I 1978 1 

; 1 

] 

1 

! iia 

1 

91 i 

) 

14 

j 218 

1 

i 

Mrs. J. Koloy, 

Moyhill llou.se, 

Crailoe, 

Co. Clare. 







1 

Mrs. E. llillis, 


40 

1979 

195 

5 1 

1 

201 

Corrusb, 


50 

1980 i 

168 

57 

3 

228 

Doohamlet P.O., 


51 

1981 1 

168 

87 

1 i 

256 

Castleblayney, 


52 

1982 

192 

13 

— 

205 

Co. Monaghan. 


1 5a 

1988 

215 

12 

— 

227 

12 

«r 

1084 

168 

87 

7 

212 

Mr. M, Burchnel, 


69 

1085 

174 

82 

3 

250 

Kill, 


70 

1086 1 

82 

im 

6 

248 

Co. Kildare. 

j 

[ 72 1 

1087 1 

197 

17 

8 j 

1 217 1 




164 


F«o 

Number 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

Ring 


£oo9 

lukTO 


Name and Addrbss of 

OWNKE 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

14 

80 

82 

88 

84 

1088 

1980 

1990 

1091 

117 

190 

155 

207 

97 

48 

48 

4 

6 

6 

4 

220 

244 

207 

211 

Mrs. A. M. Murray, 
Tanderugee, 

Enfield, 

Co. Meath. 

15 

88 

80 

181*2 

1893 

38 

27 

165 

186 

1 

29 

204 

242 

Miss I\. Newman, 
Driiuidaly, 

Trim, 

Co. Meath. 

16 

91 

92 

08 

05 

06 

1994 

1095 

1996 

1997 

1998 

84 

186 

214 

174 

120 

208 

46 

2 

41 

91 

18 

2 

10 

260 

282 

216 

217 

221 

Mrs. L. F. Cox, 

Vieforiu Fark, 
Donnycarney, 
Dublin. 

18 i 716 

i ’’J® 

1 1 

1909 

2000 

189 

55 

124 

148 

12 

215 

Miss A. (i. Tuigg, 
Greenwood, 

Midaliide, 

Co. Dublin. 

19 

I 104 
105 
f 107 

2001 

2002 

2003 

213 

204 

4 

^ 1 
13 1 

199 

i i 

j 

1 

86 

222 

217 

230 

Miss i\I. O’Hrien, 
Moyearkey. 

Horse Jockey, 
’’I’hurles, 

Co. Tipperary. 

20 

no 

112 

2004 

2005 

83 

216 

162 ' 
2 

5 

250 

218 

1 

Mrs. J. Full), 

C'orbally , 

Ballyglunin, 

Co. Cialway, 

21 

117 

118 

2006 

2007 

1 

232 

200 

22 

4 

1 

255 
204 1 

Mrs. J. Ca riel cm, 

Drurnhorisk, 

Drum, New bliss, 

C o. Monaglian. 

22 

122 

125 

2008 

1 2009 

159 

60 

86 

161 

8 

17 

1 

248 

288 

Mr. \V. Barrou, 

Woodview, 

CJortrush, Filtown, 

Co. Kilkenny. 

28 


2010 

2011 

110 

175 

07 

87 

6 

5 

212 

217 

Mr. G. Hally, 

I’lie ('ottage, Kells, 
Tbomastown, 

C’o. Kilkenny. 

24 

188 

1 188 

2012 

2018 

212 

161 

58 

68 

5 

265 

220 

Mrs. M. O. Roberts, 
Lakeniuunt, 

Glanmire, 

C^o. Cork. 

25 

144 

2014 

85 

147 

9 

241 

Mrs. M. L. OTJorman, 
Baliinamona, 
Mitehelstown, 

C^o. Cork. 

26 

150 

1 

2015 

75 

152 

15 

242 

Miss 51. O’Keeffe, 
Ballyliooden, 

Knocktopher, 

Co. Kilkenny. 


















165 


Pen 

Mvoiber 

Putlet 

Number 

Number 

of 

Sealed 

Copper 

Ring 


Boos 

Laid 


Name ani> Addkkss or 

OWNBR 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

27 

151 

2016 

216 

8 



224 

Mrs. i^. Condron, 


152 

2017 

178 

80 

1 

209 

K nocklcmpks Virgtiiia, 








Co. (’{ivun. 








Mrs. M. Connolly, 

22 

1<« 

2018 

93 

146 

15 

254 

(Jarri^arnorc, 


105 

2019 

77 

165 

8 

250 

(’orvallev P.O., 


i 10<i 

2020 

78 

180 

22 

280 

Dundalk, 








(Ci>. Monaghan.) 

80 

174 

2021 

167 

48 

5 

220 

Mrs. .f. Fok*v, 








Mo>hilI House, Cratloe, 








Co. (’lare. 

81 

2(1-) 

2022 

86 

133 

4 

223 

Mrs. K. O'Drisooll, 


2(i8 

2023 

206 

10 



216 

Lisloose, Tralee, 


2()» 

2024 

42 

177 

n 

230 

Co. K(‘rry. 

as 

189 

2025 

75 

158 

7 

240 

Miss M. Muleahv, 


191 

2020 

200 

6 

- 

200 









Clonnu’l, 








(('o. Waterford). 


ie:i 

2027 

146 

62 

3 

211 

Mrs. Jl. IMartin. 

84 

195 

2028 

167 

67 


234. 

Corgla.ss, 


19H 

2029 

206 

41 

5 

252 

Kniii^oourl. 








C'o. Cavan. 



j 




{ 1 

^ Mrs. A. H. Harbour, 

85 

201 i 

2030 j 

7 

214 


1 240 

j Knoekbt'u House, 


201 

2031 i 

118 

88 


! 211 

1 ('olloojiey, 



1 

i 


i ^ 

1 

i 

! Co. Sligo. 

so 

205 ! 

2032 j 

1 159 

71 

1 

; 230 

! Mr. M. Hurehael, 


1 208 

2033 

219 

22 

- 

: 2ti 

' Kill, 


, 209 

2031 j 

194 

17 


: 211 

Co. KiUiart*. 


! 210 

2035 1 

! 

176 

70 j 

! 1 


1 246 


37 

212 i 

2036 j 

193 ' 

28 



j 221 , 

, Mrs. K. r\ (irahaiu. 


213 1 

2087 

187 ] 

32 j 

— 

i 219 , 

, Hallaixh J.odge, 


214 * 

2038 

214 1 

23 ! 

— 

! 237 i 

Donadt'u. 


215 

2039 

97 

164 1 

2 

1 263 : 

(o. Kildare. 

1 

' 210 : 

2040 

201 

39 

[, 

1 240 1 

j 

SO 

223 : 

2041 

47 

162 - 

18 

! 227 , 

Miss K. Newman. 


224 

20 12 

46 

173 

! 21 

1 240 ! 

Driiiadaly, 


220 1 

2043 

31 

210 j 

1 7 i 

i 21.8 ; 

Trim, 

1 

1 

227 1 

2044 

192 

21 i 

V. ’ 

1 i 

('(). Meath. 

i 





1 


Mrs. H. B. Kadie, 

40 I 

233 

2045 

205 

24 ! 

1 ; 

230 ! 

The I'oplars, 

1 

1 




! 

1 

j 

Beaufort, 

1 

i 




j 

i 

1 

Co. Kerry. 


1 



1 

j 

i 

Mrs. B, Fallon. 

42 

243 j 

2610 

71 

139 

13 

223 ' 

Xtwvtown, 


2U ; 

201-7 

98 

133 

5 

23(i 

Tormonharry, 




! 



1 

(C'o. Boseommon). 


1 

1 



1 


Mrs. M. (hminions. 

44 

254 i 

2048 1 

65 

160 

17 1 

242 

1 >adyru th , Wilki ns town. 

« 

f 

1 



i 

i 

Navan, (’o. Meath. 
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Rhode Isund Red (61 Pallets). 


Pen 

Number 

Pullet 

' Number 
of 

Sealed 

Copper 

Ring 


Eoos Laid 


Namk and Addrkss or 

OWNKR 

Number 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

46 

850 

2049 

149 

61 

2 

202 

Mrs. M. F, Smith » 


352 

2050 

16 

189 

B2 

2S7 

Bridge House, 


858 

2051 

100 

no 

8 

213 

Bettvsto\ini, 


854 

2052 

234 

18 

— 

247 

Co. Meath. 

47 

274 

2058 

87 

180 

40 

206 

Miss O. Strong, 


276 

2054 

182 

84 

1 

217 

Monte House, 








Ceanannus Mor, 








Co. Meath. 


281 

2055 

Ull 

83 

1 

215 

Miss V. 13 union. 


282 

2066 

180 

81 

16 

227 

The Laurels, 








Hiittevaiit, 








('o. t'ork. 








Miss .M. (1 Donovan, 

40 

288 

2057 

77 

180 

18 

231 

1 )rofnoT‘<’, 


284 

2058 

107 

116 

4 

227 

VillieTstown, 


288 

2059 

217 

H 

- 

225 

('ap|MKiiiin, 








Co. Waterford. 

50 

291 

2000 

12 

222 

8 

242 

,Mrs. il. Irv.in, 








(il(’i)c*arn£% 








I )c‘l"any. 

i 


i 

1 ' 





Co. \N i(‘kIow. 

! 







Itc\. 13ro. Doiiuniek, 

61 1 

20<i 

2061 i 

7 ' 

201 

27 

! 285 

i Airrieultiiral College, 

\ 

1 

290 

2062 1 

! 166 

55 

8 

; 224 

1 Mouiiibellew, 

1 

1 







Co. (;aiway. 

58 i 

807 

; 2068 , 

118 

98 , 

10 

2H> 

, Cn]6. tl. 5 i.wS. liediiiond. 


810 

2064 i 

22 

190 

10 

: 222 ' 

' l'op('ii<'ld, 

) 

312 

2005 

28 

230 1 

14 

, 267 

t ,\thy. 1 Laoighis). 







1 

j .Mrs. L. Hayes, 

54 I 

818 

1 2066 i 

i 27 ' 

' 187 : 

1 1« 

i 232 

Walshestown, 


814 

2067 

75 i 

i 158 

sS 

I 241 

Castlcauihon, 


817 

206S 

97 

I 122 : 

: 2 

i 221 

Ne\v(‘jisile West, 

I 





1 ; 

i , 

C'o. Limeridk. 

56 1 

828 

2069 

17 ; 

189 

13 1 

1 219 ' 

' Miss .L Weslfin, 

1 

824 

2070 , 

188 ! 

118 1 

! ^ ’ 

1 251 i 

Ballyrniidrough, 

i 


j 


' 1 


i 

1 Donahate, 








1 Co. Dublin. 

1 



i 

i 

; 

; 


i Mrs. M. J. WalktT, 

56 I 

826 ! 

2071 j 

141 

125 i 

i 0 

1 272 

1 Lower W'oodhead, 

! 

! 

t 


i 


i 

Ballyloughan, 

j 

1 



i 



Brut k less P-O., 

i 

- 1 




1 



Co. DonegaL 

58 1 

SW : 

2072 i 

188 : 

77 ! 

i 8 ^ 

218 

Mrs. M. A. Miller, 


3.19 , 

2078 1 

188 1 

20 j 

' 1 

204 

Mill view, Lonnrnore, 

1 

341 1 

2074 

54 1 

168 ; 

4 

226 

! Hathowen, 

) 


1 


1 

i 

1 

(Co. I^ongfoid)* 




Pen 

PuUet 

Number 

of 

Sealed 

Copper 

King 


Eoos 

Laid 


Nami-: and Addkkss of 
OWNBU 

Humber 

Number 

, 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

59 

»44 

2075 

01 

114 

8 

218 

Miss A. M. Dempster, 

Eiiuj Park, 

Portur]ingt«n» 

Luoi^yhis. 

00 

7‘J7 

2076 

219 

a 


222 

Miss C. Mcalill, 

Bullinaniona House, 
Tulhiiuore, Offaly. 

01 

■ 

7;:t 

2077 

60 

139 

« 

j 214 

i 

Mrs. S. Kelly, 

Pollerlori, 

Carlow. 

6li 

:K53 

2078 

61 

148 

la 

217 

Miss H. Hiieklev. 
lialK ot^iiha 
lialhneurii;;. 

MicUeton, C o. C'^ork. 



2070 

1 r»a. 

no 


263 

Mrs. S. Kelly, 
i rloo, 

C al low . 

or> 

.^79 

;i8i 

080 

ant 

2080 
2081 
2082 ' 
2088 i 

1 95 
, 219 

' 162 

1 224 

20 

6 

oa 

4 

2 

2 1 5 
225 
227 

j 228 

Miss M. O‘l»on(>van, 

1 )roniort\ 

X'llliorstow n, 
Cappotpiin, 

Co. \\uterford 


;;Hr> 

089 

aoo 

2084 

2085 , 

20vS6 

I 95 
, 203 

195 

105 

5i 

I a 

4 

' 201 
200 
208 

Mr" Mt'CarUiv, 

Calierelly t astle, 

i*ranj4i\ Kilniallock. 

! ('<). l.inierM’k. 

OS 

407 

Aii'2 

20h7 

208S 

24 

228 1 

228 

4 

12 

, 261 
282 

Mtn. a. lM‘ri»uson, 

CaotiliOok V, 

SliM*. ‘ 


UK, 

2080 ; 

i 

I 

119 

lOS , 

H 

' 285 ' 

' Mrs. K. O'Donnell, 
Kilmvniy Wevt, 
Kihnalioek, 

Co. Liincnck. 

1 

409 

411 

412 ' 
41 a 

414 

) 

2000 j 

2091 1 

2092 1 

209a ; 

2001 1 

97 i 
78 

125 i 

91 ; 

24 1 

116 

107 

98 

121 1 
178 ; 

j 

1 

6 

1 -iil 1 

246 : 
219 

2 ia 

287 : 

Miss C. Mealift, 

Ikilliuanu/iia Douse, 
Tullaim»re, 

Offaly. 

j 

i 

71 1 

1 

} 

416 1 

418 j 

1 

i 

} 

2095 ! 

2096 : 

1 

— j 

188 1 
17» i 

I 

IS ! 
63 ! 

i 

1 ! 
1 

1 

1 

200 1 
244 ; 

Mrs. M. Cruile, 

Tuila, 

aamv Castles. 

Kilkenny. 
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Pen 

Pullet 

Number 

of 

Sealed 

Copper 

Ring 



Egos 

Laid 


Name and Address of 
Owner 

Number 

Number 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

72 

423 

2097 

86 

129 

2 

217 

Miss K. Cannon* 
Rallyc'cJjitonduff, 

Sandy ford, 








Co- Dublin. 

73 

427 1 

2098 - 

149 i 

. 

56 


205 

Miss .1. Weston, 

i 

428 ' 

1 

2099 

13 ! 

224 

36 ! 

273 

Rallytiuuirougb, 

Donahate, 

1 

, 



1 


j 

( o. Dublin. 

74 1 

483 j 

2100 

217 ' 

13 



230 j 

Mrs. M. F. Smith, 


434 ; 

2101 1 

186 : 

15 

— 

201 i 

Rridge House, 

1 

435 

2102 ! 

23 1 

196 

37 i 

256 j 

Rett ystown. 

! 

1 

.. i. 

1 


! 

i 

Co. Mealli. 

i 

457 i 

2103 i 

93 I 

149 ! 

5 

247 1 

Mrs. M. O'Grady, 

75 1 

459 { 

2104 

235 i 

® 1 

. — ■ 

243 

Islaiuleady, 


4<i0 i 

2105 ' 

120 ! 

93 

3 1 

222 i 

Castlel>ar, 

1 

461 

2106 i 

201 ! 

43 , 

— 1 

244 1 

Co. Mayo. 


76 

448 

2107 

55 

1 ' 

181 

25 

261 

j Mr. W. Murphy, 

1 Ske<‘ter Park, 

j Cleariestown, 

' Co. Wexford. 

77 

455 

2108 

145 

1 

! 

1 

84 

1 

i 

230 

; Mrs. C. Jlealy, 

! Rweeng !*.()., 

i Mallow, 

Co. C ork. 

78 

368 

1 

2109 

1 140 

i 

1 73 

! 


i 213 

Mr. H. Burke, 

Togherrnore P.F., 

'ruam, Co. Galway. 

White Leghorn (29 Pullets). 

Pen 

Number 

! 

1 

Pullet 

Number! 

Number 

of 

Sealed 

Copper 

Ring 


Egos Laid 


\ni> Address of 
Owner 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

85 ) 

471 

1755 

42 

169 

23 

' 234 

Mrs. A. M. Nelson, 

i 

473 ’ 

1756 

42 

194 

31 

267 

Derrv, 








SluTCoek, 

j 






j 

(V). Cavan. 

86 1 

475 

1757 ! 

107 

129 

9 

245 

Miss K. Ciinniiighain, 

! 

477 ! 

1758 

207 

9 

1 

217 

Monrende P,h\, 

1 

1 

478 1 

1759 , 

232 

22 , 

2 

256 

Naas, Co. Kildare. 

i 

480 

1760 

159 

80 i 

. . 1 

2 

241 


87 i 

485 

1761 

166 

44 ; 

— 

210 1 Sister-in-Charge, 

! 

i 

' 





R.D.E., School, 

1 

j 


! 

i 

j 

i 



Swinford, Co. Mayo. 

! 

1 

488 

1762 1 

189 1 

83 I 

6 

228 

Mrs. M. llanly. 

88 1 

490 1 

1768 1 

126 1 

121 » 

8 

250 

Co(»ga, 

1 

491 ! 

1764 

22 1 

194 1 

28 

244 

Co. Limericdc. 






169 


Pen 

! j 

1 Number 

Number, 

1 King 


£oos Laid 


1 

1 Namk ani> Adorkss of 

• OWNKR 

1 

Humber 

Special | 
Grade j 

First 

Grade 

Second 

Grade 

Total 

89 

1 

494 ! 1 705 

; 

1 

i 

1 

41 J 

184 

as 

260 

} Mr. H. KinnrtiHii, 
Sloncyford, 

Thoiniislown, 

(V). Kilkenny. 

90 

504 ! 1 700 

t 

1 1 

! 

i 

125 1 

107 

*> 

284 

Hev. llro. Doiinniek, 
A{t>rirul!,ural CoIle^(‘, 
Monnlhellew, 

(’o. (Tiilway. 

91 

.1 

1 

5;i2 1 1707 ; 

i 

i 

' ! 

1 

44 1 

168 

5 

217 

Miss A. 51. l>e»n})sler, 

1‘ano l*iirk. 

Porliirlinfrton, 

Jaini^his. 

1 

92 

, 1 

511 1768 , 

158 

98 

2 

258 

5Irs. F. Unnhidge, 

i 

518 ' 1769 , 

128 ' 

112 

*> 

242 

Blaekratli, 

1 

515 ; 1770 : 

50 

174 

34 

258 

Hall\ lore, 

1 

1 

5l(> 1771 ’ 

178 . 

69 1 

1 

238 j 

( o Kildare. 

1 

94 

528 1772 

81 1 

! 

187 ! 

1 

17 

235 

Mrs. M. A. Ualsb, 

1 

525 1778 

57 ; 

160 

17 

234 1 

W .•t^dsl(^^^ n. 


528 ' 1774 

i , 

44 I 

1 

170 ‘ 

6 

220 ! 

At lihoy, 

C'o Meatli. 

! 

95 1 

507 I 1775 1 

180 1 

41 

. 

221 

Miss A. i aid. 

> 

510 ! 1770 

1 ( 

202 

81 1 

1 

288 

Ardi^onl, 

Ual))kea)e, 

Co. laineriek. 

97 t 

i 

545 I 1777 ! 

r 

142 i 

Cl j 

1 

1 

7 ; 

210 1 

K<‘v. Hio. 1’ Benfin. 

Onr Ladv tA’ Lfairdes, 
Caiarnan le, 

'.rdaub. 

! 

1 

1 ___ 




Co. laincriok. 

98 

i 

517 1 1778 

i 

ISb ^ 

19, 

4 

212 

Mr. T, Burke, 

.Santr\ ilall. 

Sanlrv, 

1 

! 1 

1 

1 

! 



C o. 1 >id>lm. 




99 

554 

556 

\ 

! 1770 

1 1780 

! 

191 

47 

*2 i 
180 ; 

1 

i 

I- 

6 

11 

, 289 

244 

Miss I-:. M. O'Keeffe, 

St. Bita's. Kakevalc, 
Ballydesinond, 

Co. C ork. 

101 

723 

! i 

i 1781 ! 

i 

101 

! 

65 i 

4 

280 i 

Mrs. M. A. I'orsler. 

723 

; 1782 

196 

27 

— 

228 : 

Tatty bra (‘k. 


720 

' 1788 i 

1 1 

i 1 

104 j 

1 

118 1 

1 

2 

I 

224 ' 

i 

Boekeorry, 

Co, Monaghan. 
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Light Sussex (15 Pullets), 


Pen 

Pullet 

1 Number 
of 

1 Sealed 

I Copper 
j Ring 


E008 

Laid 


Namk and Adduess of 

OWNEB 

Number 

Number 

Special 

Grade 

First 

1 Grade 

Second 

Grade 

Total 

80 

575 

i 

1 2110 

1 

1 

i 

1 

1 

145 

1 

* 80 

1 

i 

1 

; 1 

, 

282 

Miss K. Walsh, 

HallyJeinoii JL.odge, 
Cappugh, 

Co. Waterford. 

81 

582 

i 2111 

118 

92 

2 

212 

Sist<T-in-( lunge. 

SI. Martha's ('ollege, 
Sion. 

Naviin, Co. Meath 

82 

585 

2U2 

1 

102 

1 

25 

i 

1 

1 

1 

218 

Mrs. Ij. Hastings, 
Kriarstovn 1 louse, 

88 

598 

1 2113 

j 

t 

178 

i 

1 74 

1 

1 

! 

1 

246 

Mr. <». Ilarn tt. 

Ilinir. 

ClonaKilty . 
t o. Cork. 

84 

’ tno 

i 

! 2114 

150 

68 

! 

227 

, SeitT-m-C barge. 


i on 

, 2115 

17 ^ 

‘ 184 

15 

210 

Ct>o)arne Colb'ge, 


j 012 

2110 

j 100 

j 15 

1 ' 

1 i 

215 

Athenr\, 

i Co. (iaiway. 

103 

01 n 

j 

2118 

i 

' 80 

1 179 

28 ' 

287 

j .Mrs. .1. J lelv - f JlulelaiJSoii» 


018 

2119 

1 88 

1 

: 113 

5 i 

206 

' Lissea Hall, 

, S\s»)i‘ds, 

< 0 . Dublin. 

105 j 

1 

1 

025 

2120 1 

1 

1 

; 188 

j 

I 

i 

® 1 

! 

222 

Sislcr-in-Chartre, 

‘ St. Mary's Abb<*\, 

’ (ileneairn. 

(' 0 . Waterford. 

107 1 

0^7 

i j 

i 2121 j 

109 1 

108 

! 14 ' 

i 

281 I 

.Miss I>. M. IMaee, 

j 

«?J8 

1 2122 j 

( 1 

107 

65 

2 ' 

281- ! 

Kosoinount, 

New Hoss, 

1 


j ‘ 


i 

i i 

j 

Co. Wex'fonl. 

108 

s 

1 

040 

1 2328 j 

150 i 

j 

j 

1 

58 

2 j 

‘iU 1 

i 

Mrs. K, O'JM’ieu, 
llnllykilamrray, 
TulJaniori’, 

OlTaly. 

110 

656 

2124 

195 i 

23 

t 

1 i 

210 

Mrs. M. Ko<‘he, 

i 

1 

600 

1 2126 

52 1 

181 1 

1 

) 

15 j 

j 

248 

Tall Kit Hall, 

New Ross, 

Co. Wexford. 
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Bahbbd^Roce (5 Pallets). 


Pen 

Number 

Pullet 

Number 

Number 

of 

Scaled 

Copper 

King 


Eggs 

liAID 


Namk and Address of 
Owner 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

114 

662 

2126 

12 

201 

22 

235 

Mrs. L. O’Hcilly, 

Uodslown, Ilalratb, 
reanannus M(" r, 

Co. xMeath. 

115 

! 

686 

i 2127 

78 

1 130 

j 

I 5 

i 213 

Mrs. M. A. Kelly. 


, (iOO 

2128 

27 

> 214 

1 

8 

j 249 

( arraiistown, 

! Ballivor. 





1 



! Co. Meath. 

no 

60 1 

2120 

72 

; 136 

*> 

• 211 



696 

i 

2130 

1158 

78 

1 

; 217 

. Mrs. N. Br()'\ ik , 

Htirr.UR', 

Knock. 

To 


Buff Rock (J) Pullets). 


i Number 

Pen riillet of I Egg6 Laid Kami* vnd Ai>i)iirs'» of 

Numiier Number , Scaled 1 — Ownkh 

! Chopper ' Special 1 First j Second ' 

JLri;j; , Grade ! Grade 1 Grade Total 


117 


707 , ! 102 125 , 


I Mr.s. M. A. Walshts 
11 2158 ‘ Tulliirroie, 

Lishmei, 

<. o. Keir\. 


US 


, Mrs. K. 

21 32 ! 201 i 9 [ — 210 dordaihsiown, 

2133 200 i 3 i — ! 212 i Buttcvuut. 

; ' ' ' ' to. (’ork 


700 

713 
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CERTIFICATES OF MERIT. 

Particulars of pullets which laid 200 first grade eggs and over, and which 
were awarded Special Certificates are shown in Table X. 

Pullets which laid 170 but less than 200 first grade eggs and which were 
awarded Certificates are shown in the follomng table. 


Table XI 

White Wyandotte. 


1 

Name and Address of Owner | 

Pen 

No. 

Pullet 

No. 




Eggs Laii> 

First 

Grade 

1 Second 
i Grade 

i 

Total 

Mrs, M. Sl.:inU»n, 

1 

2 

183 

, 

11 

194 

Woodlands, Glaurnire, Cork. 


5 

170 

i 38 

214 

Mrs. M. 10. Strong. 

Mouto House, 

Ceaiiannus M6r, Co. Meath. 

2 

12 

179 

1 

i 

170 

Miss V. Burden, 

The I^aurcls, 

3 

14 

170 

17 

“r 

Jhiltcvant, Co. Cork. 






Sisier-in-Cliartro, 

4 

22 

no 

1 

174 

St. ISlartha's ( olloge, 

Sion, Navan, Co. Meath. 


23 

193 

14 

207 

Miss B. Quain, 

7 

" 

! 40 

194 

; 1 

195 

Augleshoro', Co. Limerick, 
via Mitehelstowri. 

i 

1 

41 

198 

1 fi 

204 

Mrs. .1. h'oley, 

Moyljill House, 

Ciatloe, Co. Clare. 

1 

8 

44 

184 

' 2 

1 

180 

1 

Mr. M. Burehael, I 

Kill, Co, Kildare. 1 

i 

i 12 i 

1 1 

; 1 
; ! 

1 

I 1 

68 

197 

I 

1 

_ 1 

197 

Mrs. J. K. Boyd, 

13 

73 

1 

! 172 

'■5 ! 

177 

The Bectory, 

1 

1 

74 

180 


180 

Killaioe, CV), Clare. 

i 

76 

19,5 

1 1 

195 

Mrs. A. M. Murray, 

Tandcragec, 

Kn field, Co. Meath, 

1 

14 i 

1 

1 

1 

79 

173 

i 

'"i ^ j 

; j 

! 1 

' 1 

1 i 

209 



178 


NAMK and AdDRKSS op OwNKIl 


Mins K. Newniun, 

Driiiadaly, 

Trim, ( o. Meath. 

Mrs. L. 1*. ( ox. 

VS<‘iona l*ark, 

lit)niiyt arney, Dublin. 

Mr. W. Fruzcr, 

Twifis Park, 

Manorhainiltoii, ('o. I.cltrirn. 

MliM A. (i. 

Greenwood, 

Mnhihide, (’o, Dtiblin. 

Mlsa M. O'Hrien, 

Moyearkiy, Horse and Jockey, 
Tliurles, Co. Tipperary. 


j 

Pen ' 
No. i 

Pullet ' 
No. 

I^GGS 

1 First 
j Grade 

1 Secjond | 
Grade ■ 

Total 


15 

I 

90 

i 

191 

4 ; 

195 


1 10 - 

i 

i 94 

1 

i ^ 

174 

1 

n 

1 5 

i 

177 

i 17 

i 99 1 

i 1 

191 

2 

t 

190 

: IS 

I 718 i 

182 

7 

189 


1 

i 720 

174 

1 ' 

1 

174 

i 10 

ion 

' isn 

1 

184 


Mrs. J. Fahy. | 

20 

109 

178 

1 i 

179 

Corballv, 


111 

180 

12 

192 

Co. Galway. | 


; 113 

188 

— , 

188 

Mrs. J. Carl(‘1on, 

21 

, ii,“> i 

191 

10 

201 

DrunilK)risk, 


120 

176 

1 

177 

Dniin, Newbliss, ( o. Monaffhan. 

’ 1 






Mr, \V. Barron, 

22 

i 121 

190 

34 

224 

Woodview, (Jortrush, 






PiItovM), (V), Kilkenny. . 






Mr. L. Hally, 

2n 

' 128 ‘ 

192 

1 

196 

The ( otta^^e, Kells, i 


, 130 

197 


197 

Thoina.stown, (’o. Kilkenny. ^ j 


132 

187 

7 

194 

Mrs. M. O. Hoberts, 

24 

' 134 

195 

1 

196 

Kakeinount, ' 






C4hinniire, Co. Cork. 


, 




Mrs. M. L. (yCionnan, 

25 

; 139 

i 182 

! 13 

195 

Ballinauiona, j 


i 142 

1 180 

31 

211 

Mitchelstown, Co. Cork. j 

1 

1 

1 

1 



Miss M. O’Keeffe, 

26 

145 

184 

' 

184 

Ballybooden, 


’ 148 

1 183 

3 

186 

Knoektopher, Co. Kilkenny. 






Mrs. K. Condron, 

27 

' 153 

1 198 

' 6 

204 

Knoektemple, 

t 

: 155 

! 187 

— ; 

187 

Virginia, C>o. Cavan. 


; i 

[ 



Mrs. M. Mulligan, 

28 

1 

1 158 

192 

10 : 

202 

Paughanstown, 


: 159 ! 

1 188 

7 i 

195 

Dunleer, Co. Kouth. 


102 

1 

1 23 : 

209 

Mrs, K. O’Driscoll, 

81 

1 

1 ! 

; 267 i 

196 

i 1 

201 

Lisloose, 


1 



1 

1 

Tralee, C-o. Kerry. 


‘ 


; i 

[ 



174 


Egos Laid 


Namf. ani> Ammicss of Ownkr | 

i 

1 Pen 

1 No. 

i 

Pullet 
No. ! 

! 




First 

Grade 

Se<x)nd 

Grade 

Total 

Mrs. A. IL Barbour, 

Kiiorkbeg House, 

Collooney, Co. Slieo. 


1 99 

200 

189 ! 
180 

i!" i 

225 

180 

Mr. M. BurchaeJ, 

Kill, 

Co. Kildare. ^ 

\ 

207 

19.7 

— 

195 

Miss J. McDermott, i 

Bullyhack. 

A.slibourne, Co. MealJu I 

VjS 

222 ! 

184 

11 

19;7 

Miss K. NcMitiaii, i 

Drinndaly, 

Trim, Co. Meath. 

09 

22S i 

181 

1 

"7"~! 

182 

Mrs. B. Fallon, 

Newtown, Termonbarrj-. 

(Co. Koscoiumon). 

42 

241 

ISO 

12 i 

192 

Mrs. E. llannigan, 

Cajjrey, 

Bally holey, Co. Donegal. 

4a 

247 
2.'>l 
2.72 ' 

191 

177 

197 

21 i 

.7 

212 

177 

202 

Mrs. M. Drohan, 

t.". 

2o;{ 

170 

7 

177 


liullyiH'vin, 

( jirri(‘k-()ii-Suir, Co. Wateribrd. 


Rhode Island Red. 


Kggs Lajo 


Name and Addrfhs or Owner 

Pen 

No. 

Pullet 

No. 

First 

Grade 

Second 

Grade 

Total 

Miss D. Strong, 

47 

271 

198 

5 

208 

Moate House, 

Ccanunnus M6r, Co. Meath. 


272 

180 

16 

196 

Rev. Bro. Dominick, 

51 

205 

172 


176 

Agricultural College, 

Mountbellew, Co. Galway. 


800 

195 


201 

Mrs. K. Earl, 

52 

802 

177 

2 

179 

Grantstown House, 


808 

187 

12 

199 

Waterford. 


806 

175 

8 

178 

Capt. H. M. S. Redmond, 

58 

808 

196 

1 

197 

Popefleld, Athy, 


809 

197 

8 


(Laoighis). 






Miss J. Weston, 

55 

320 

198 

1 

194 

Ballymadrough, 

Donabate, Co. Dublin. 





Mrs. M. J. Walker, 

56 

825 

181 

82 

218 

Lower Woodhead, Ballyloughan, 

Bnickless P.O., Co. Donegal. 


1 

1 j 

Mr. W. Murphy, 

Skeeter Park, 

67 

884 

194 

24 

218 


886 

178 

-- , 

178 

Cleariestown, Co. Wexford. 
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Name and At)I>iiivSs of Owneu 

Pen 
, No. 

! Pullet 
j No. 

1 

! Koas I.AID 

j First 
! Grade 

Second 

Grade 

Total 

Mrs. M, A. Miilt r. 

' i>8 

:wo 

, B)7 

' 

! 197 

MUIview, J>(*narnort*, 



108 

82 

' 280 

liUttlUWi’IK ((’o. 






Miss A. .\f Ufinir {< i\ 

r/.i 

:;i:i 

101 


191 

IsilJO P.'l’l 


a 1 7 

V.U) 


190 







Miss C. iMealiff. 

. no 

728 

1 81 

a 

, 187 

l>aliiriantona House. 


7.‘K) 

181 

M 

i 228 

TuIJniiioi '. Offaly. 

I 

7:il 

182 

4 

18G 

Miss B. Buckley, 

02 


180 

r» 

185 

Ifujlyotrnlia, n.JlirK uiTcj:, 



1 7 *1 

1 

174 


I, ('n ('nrk- 


Mrs. S. Kcih. 

na 

972 

ISO 

in 

190 

IVdh'rloii. 






Carlow. 

01 


l.sO 


189 

Mrs. n. i.mioieil. 


:i7 i 

i St 

1 

182 

KlllllIllM II lUNt . 


a i ,'t 

liH 


191 

Till ow. :( it. >\ icklow }. 



i:\t 


181 



277 

i 7 n 

() 

182 



278 

iss 

1 

189 


Mis.s. M. OTlonovan, 


.280 

197 

12 

209 

Dromorc, Villicr.stown, 







C'appofjuiii, Co. VVutcifurd. 


Mrs. J. McCarthy, 

06 

oso 

170 

_ 

170 

fVihcr<*lly Castle, Griiii|»c, 


;i87 

171 

— 

171 

KiluialkH'U, ( *>. IJnuTiek 


.288 

170 

o 

178 

Mrs M. Kicrau, 

ti7 

392 

196 

1 0 

202 

Gowdstowii, 


394 

198 

1 

199 

Ardcc, Co. laaiU). 

■ 



1 


Mrs. A. P'er;j[Uson, 

08 

.309 

188 

i 

195 

Cloghboley, 






Sligo. 






Mrs. E. O’DonncIJ, 

. 09 I 

406 

193 

i ^ 1 

199 

Kiibreedy West. 

i 



j 


KilnuilUx'k, (. <>. i.iincnck. 

1 

i 

i 

1 


Miss K. (unnoto 

1 i 

i .J.O 1 

420 

100 

7 

197 

BaHycKlinondiifl , 

! i 



! 

! 

Sandyford, Co. Ihibliit. 

i : 

1 




Mts<i ,1. Weston, 

1 : 

1 70 1 

431 

197 

* 2 i 

199 

Bally mad rough. 

j 1 





Douubalc, Co. Dublin. 

1 











Eggs Lau 

t - 

[> 


No. 

No. 

Mrst 

Grade 

j Second 

1 Grade 

Total 

Mrs. M. F. Smith. 

Bridj^e Houhc, 

Ilol-iystowii. (.’o. Meath. 

74 

438 

199 

i 

199 

Mre. M. O’lirady, 

Islaiideady, 

Castlebar, Co. Mayo, 

75 

i 

1 

458 
402 1 

i 

177 

170 

0 

168 

170 

Mr. W. Murph> . 

SkecU'r l*ark, 

Cleariestown, Co. Wexford. 

|Ti 

i 

i 

1 446 

1 

1 

f 185 j 

1 

i 

1 K 

1 *’ ' 

1 

' t 

1 

190 

1 

Mrs. C. 1 

i 

i 

77 i 

452 

181 


181 

Bweenjnr 1 ».()., j 

Mallow, Co. Cork. 

1 

1 

450 

180 

25 

205 


WiiiTK Leghorn. 


Namk and Address of Owner 

1 ' i 

lOofis Laid 

, Pen Pullet , 

1 No. ^ No. First Sec-ond | Total 

j I (iradc 1 (iradc j 

Mrs. A. M. Nelson, 

Derry, 

SlicTcock, Co. Cavan. 

! 85 ' 469 i 174 j 12 1 186 

' 470 185 19 t 204 

j i 472 1 191 : 191 

Miss K. C'unningharn, 

Monreade, 1*.F., 

Naas, Co. Kildare. 

! 86 i 476 189 1 7 ! 196 

i 1 479 : 198 21 ' 219 

it,'’ 

1 ' ’ 

Sister*in-Charge, 

H.D.E. School, 

Swinford, Co. Mayo. 

1 87 ] 483 , 172 , 9 ‘ 181 

! 1 ,1 
’ ' 1 

Mrs. M. ITanly, 

C^oGj^a, 

Doon, Co. Jamcrick. 

j 88 i 487 ' 175 ' — j 175 

' i ! ' 

Mr. R. Finnegan, 

StGneyford, 

Thomastown, Co. Kilkenny. 

j 89 j 495 177 : 2« I 208 

1 ! II 

Rev. Bro. Dominick, 

Agricultural College, 

Mount bellew, Co. Galway. 

90 i 500 1 180 1 — 180 

1 508 ' 190 1 14 204 

i 1 ' i 

Miss A. M. Dempster, 

Emo Park, 

Portarlingtoii, Laoighis. 

91 529 : 175 j B ! 188 

580 j 199 1 2 1 201 

531 j 195 ; 5 1 200 

i , , 1 1 


Mrs. L. Burke, 08 519 179 j 21 


Sautry Hall, 

Santry, Co. Dublin. 
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Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

Eggs Lai 

[D 

First 

Grade 

Second 

Grade 

Total 

Miss A. Fitzgerald, 

os 

506 

186 

19 

205 

Ardgoul, 

Bathkcale, Co. Limerick. 


509 

195 

12 

207 

Mrs. M. K. Higgins, | 

06 

535 

170 



176 

Carrarnarla, ^ 

Clareniorris, Co. Mayo. ' 


536 

108 

19 

217 

Hcv. Bro. F. Bergin, | 

Our Lady of Lourdes, Cahermoyle, | 

Ardagh, Co. Limerick. 1 

97 

541 

179 

16 

195 

1 

! 

Mr. T. Burke, i 

Safitry Hall. 

Santry, Co. Dublin. ! 

1 

98 ' 

551 

172 j 

1 

! 

I7.:i 

Mrs. M. A. Forster, | 

Tally brack, j 

i 

101 1 

722 ’ 

1 

191 ! 

i 

45 

236 

Hockeorr>, Co. Miinaglian. 1 



_ . J 



Mrs. M. K. Slianley, ’ 

Droinard, 

Droinod. Co. Leitrim. 

102 i 

561 

IHi i 

H 

192 


Light Slssex. 


Namk ANT) Addrkss OF (JwNEu . Pen I’uilet — ~ — — 

i No. No. First , Second Total 
I Grade Grade ; 


Mrs. aM. Riordaii, 

Glenleigh, 

Cloglicen, Co. 'ripfierary. 

79 

567 

! 

186 

12 

198 

Mis.s E. Walsh, 

Hallylernon Lodge, 

Cappagh, Co. Waterford. 

; 80 

i 

! 

1 571 

! 573 

1 j 

192 

1 176 

i i 

13 

192 
i 189 

Mr. G. Barrett. 

Ring, 

Cloiiakilty. Co. Cork. 

! 83 i 

i : 

1 i 

1 i 

i 591 ' 

j 

i i 

172 ; 

5 ! 

177 

Mrs. J. llely-Hutchinson, i 

103 

1 ; 

614 

173 1 

1 

174 

Lissen Hall, 1 


617 ; 

170 

1 ; 

171 

Swords, Co. Dublin. j 

1 

1 i 

1 

1 




M 






178 


Nami; anj> At»i)ur.ss of Ownku 

; 

l*en 

1 

Fullet 

No. 

Eggs Laid 

First 

Grade 

Second 

Grade 

Total 

Mrs. M. KoiitU*\, 

Boakiield, 

Hally t4>rc‘, Co. Kildart*. 

1 1(H 

0‘j;j 

J72 


178 

8ister-iu-(' harRt\ 

St. Mury\s Abbey, 

Glencairn, C'o. Waterford. 

105 

1 

028 

187 

— 

187 

Miss IJ. Roclic. 

('reevai^hbe^, 

Ballynjalioi). Co. Jiont^ford. 

100 

1 

oai 

172 

12 

184 

Miss D. M. Pla(*e 

Rosemount, 

New Hos'i, Co. Wexford. 

107 

OOft 

192 


192 

Mrs. K. 0’Hri(‘n, 

Bally ki In uirra y , 

Tullamore, () ffaly . 

108 


187 

’ 1 

188 

Miss M. Jolmson, 

Sea View. 

Murrintown. Co. Wexford. 

' 10ft 


190 

18 

208 

Mrs. M. Roehts 

TallK)! Hall, 

New Ross, ('o. Wexford. 

no 

055 

, 170 

48 

I 21 ft 

Miss F. While. 

Gortiiafluir, 

(’lonmel, ( o, Tipperary. 

: 

000 

175 

12 

187 


Barukd H<u k. 


Nami: a\i> AnDKKss of Owni:k 

IVfi 

No. 

Fullet 

N<;. 

r: 

h irsl 
(irade 

r.GS I.Ajr> 

.Se/(UKl Total 
(irade 

Mrs. J. N. Jvdwanl.s. 

Hillsboro House. 

Uanieltoii, ( o. I)(>i»e;^ai. 

1 P2 

970 



170 

Mrs. 1.. O'Reilly. 

Rodslown, Balrath. 

(Vanannii.s Mnr, ( o. Meath. 

11 t 

(>01 

IHIO 

199 

190 

22 

. ; 
1 ] 
i i 

221 

2112 

Mrs M. A. Kelly, 

('arranstown. ; 

Ballivor. Co. Meath. j 

i 115 

i 

I 087 

175 

1 1 

! i 

, 189 

Mrs. N. Browne, ! 

Hurrarie lAiw'cr, | 

Knoek, Co. Clare. j 

no 

j 091 

i 

i 

! 

1 172 

I 

1 

i 

' :t;’» 

t 

205 





Buff Rock, 



Pen 

No. 

Pullet 

No. 

Kqos Uaid 

Namk and Addkebs of Ownkk 

First 

Grade 

Second i 
Grade • 

Total 

Mrs. M. A, Walsho, 

Tnihunore, 

J.istowrh Ci>. Kerr\ . 

! 117 

708 

173 

20 ' 

i 

197 

Mrs, K. Wailsh, 

Jordanslown, 

nutteviint, ( o. ( ork. 

118 

1 

712 

,731 

191 
; 187 

i 

1 

191 

187 


Tabi.k XII. 

Number aiui percenta^ije of Pullets of each Breed wliich qualified for 

Certificates of Merit. 


11 reed 

Number 

of 

Pullets 

for 

full Period 

Number 

of 

Certilicates 

Awarded 

Percentage 

of 

Pullets 
a\N arded 
Certilicates 

Percentage Distribution 

.S|K(i.il ( ^ ,1,4 

t ( rliiicalcs 




o 

0 

u 
. O 

o 
, o 

White \Vyandotte 

; 2 17 

];iT 

.7.7 . .7 

1 

3.7.2 

20.3 

Hhode Island Ued 

{ 189 

JOO 

. 1 

32.3 

23.8 

White Lejihorn 

( 

92 

51 

55 . 1 

31 ..7 

23.9 

Liijht Sussex 

f 87 ; 

29 

30.8 

17.2 

Ki.l 

Barred Bock 

* 20 ; 

1 

! 

38 5 

19.3 

19.2 

Buff Bock 

: to i 

I j 

0 

00.0 

30.0 

30.9 

Ancofui 

: d 

1 

! 

j 1 


■ 



All Breeds 

i or>7 ; 

; ! 

' j 

im ! 

i 

1 51.0 1 

30.4 ; 

21.2 
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Table XIII. 

Results of post-inortcni examinations performed by tlie Veterinary College 
on pullets that died. 


Date 

of 

Death 

! Number 
of 

Pullet 

Number 

of 

Pen 

Breed 

, Result of Post mortem Examination 

i 

( 

1938 


i 

j 

1 

Oct. 

3 

711 

j 118 

I BuffUock 

! J.eukaenua. 


5 

116 

1 21 

' White W^yandolte 

} Peritonitis and oviductilis. 


7 

G30 

1 106 

j Light Sussex 

Multiple tumours. 


8 

422 

: 72 

j Rhode Island Red 

! Visceral gout. 

>> 

11 

675 

, 113 

1 Barred Rock 

! 

Gout, and slight infestation iif taj)e 
' worms and threadworms. 


17 

206 

36 

' White W'vandoite 

I Impaction of the gizzarel. 


18 

557 

1 

1 

99 

i White I^ieghorn 

1 

1 

' I’erilonitis and haemorrhage following 
! rupture of the vent. Also tapeworm 
infestation. 

Nov. 

4 ' 

j 287 

49 

1 Rhode Island Red 

Peritonitis, oviduc:titis and gout. 

*♦ 

8 

! 102 

17 

i White Wyandotte* 

1 

1 Lyinphoinatosis of the ovary and 
mesentery. Also taf»eworm in- 

feslation. 


9 

18 

3 

1 White Wyandotte 

1 Peritonitis and oviductitis. 


28 

9 

2 

1 W'hite Wyandotte 

j Peritonitis and o\ idu(‘titis. 

Dec. 

.'S 

359 

78 

Rhode Island Red 

' Coceidiosis. tupewxirm infestation ami 
; iritis of both eves. 

*« 

9 

527 

94 

White Leghorn 

1 Ta*iikaeinia and ehronie penloiiitis. 


10 

285 

49 

Rhode Islanei Red 

Peritonitis and oviductitis. 


12 

63 

11 

White Wvandoite 

Duodenal coceidiosis. 


12 

4.5 

8 

White Wvandotte 

A hernia. 

.. 28 

1989 

171 

1 

30 

While* Wyandotte 

peritonitis and ovidiielilis 

Jan. 

7 

1 397 

68 

1 Rhf>e1e fsiaiid Red 

j Chroiiie Pentonihs.. 

»» 

12 

496 ; 

I i 

89 

1 Wliile* L(*gliorij 

! Coceidiosis and gross tajawonn in- 
festation. 

Feb. 

1 

1 , 

65 

11 

While Wyuiide>lle 

; 3'apeworin infestation. 

♦j 

2 

101 ! 

17 

' White Wyandotte 

1 Arthritis of left hiyi joint. 


6 

695 1 

116 

Barred Roe-k 

. Anaemia and jaundice. 

- 

15 

(•>93 1 

116 

Barreei Roek 

Peritonitis dut* to innaitunation of 
the ovi<liici. 

Mar. 

3 

j ,360 

' 78 

i Rhoele Island Red 

I 

Tuberculosis. 

April 17 

i 1 

,543 

1 

1 

97 

; White: J..eghorn 

I 

l^rotnision of intestine through rup- 
tured vent. 


21 

560 ! 

102 

; White* Leghorn 

Congestion of the lungs. 

»♦ 

24 

609 

84 

j Light Sussex 

Blood tumours in the skin (Uaenuin- 
giomata). 

»> 

28 

857 j 

1 

78 ! 

1 Rhode Island Red 

j Leukaemia. 

May 

8 

11 ; 

1 

2 

White Wyandotte 

Peritonitis. 

June 

6 

421 ! 

72 

Rhode Island Red 

Peritonitis. 


6 

667 

112 

Barred Rock 

Tumours (Sarcomata). 


7 

61 

11 

White >Vyandotte 

Lymphomatosis of the ovary. 

»» 

8 

97 

17 

Wliite W yandotte 

Lymphomatosis of the visceme. 

tr 

12 

318 

54 

Rhode Island Red 

Blood tumours (Haemangiornaiu). 


24 

169 

30 

White Wyandotte 

Peritonitis and oviductitis 


26 

47 

8 

White IVyandotte 

' Oviductitis and peritonitis. 

»* 

28 

524 

94 

White Le?ghom 

Acute peritonitis. 


lOX 


i ! i i 

I>aie i Number i Number 1 ! 

of ! of ; of ' Breed ! Besult of Post-mortem Kxamination 

Death 1 Pullet i l*en ' i 

1 ' I I 


1»39 


1 

1 

i 


July 

3 

185 

32 

I White VVyaiuloile 

Peritonitis. 


a 

188 

33 

1 W’hilc Wyandotte 

Peritonitis and oviductitis 


7 

553 

! 00 

! White I^cghorn 

Neuro-lymphomatosis of the* eyes. 

jj 

12 

230 

1 41 

, White Wyandotte 

l*eritonitis. 


18 

474 

t 85 

W’^hite Leghorn 

Tuberculosis. 

^9 

18 

5411 

07 

} White lieghorn 

Prolapse of the intestines. 


20 

537 

00 

W hite Leghorn 

Peritonitis. 


27 

182 

, 32 

Wdiile W'yandotte 

Tapeworm infestation. 

Aug. 

7 

I :u 

0 

White" Wyandotte' 

' Jaundice' following cirrhosis of the 
liver. 

,, 

8 1 

225 

30 

White Wyandotte 

I Prolapse of the bowel. 

,, 

10 1 

58(i 

82 

Light Sussex 

[ Peritonitis. 

,, 

11 i 

203 

35 

White W’yandottc I 

I Peritonitis 

- 

11 

180 

32 

, 4 

W'liite* Wyandotte 

' Tapeworm infestatie>n and obstruc- 
tion of the how’el. 


17 

711» 

^118 

Buff Boe k 

Peritonitis. 


Table XIV. 


Number and Percentage of De.aths for each Breed. 


' Number ' 




of 

Number 

Percentase 

Breed 

Pullets 

of 

of 


Penned 

Deaths 

Deaths 

W^liite W’yaiKlollc 

270 

23 

O' 

/O 

8.5 

Hhode Island Bed 

198 

9 

4.5 

White Ijcghorn 

102 

10 

9.8 

Light Sussex 

90 

3 

3.3 

Barred Heick 

30 

4 

13.3 

Bug Hock 

12 

2 

10.7 

Ancona 

0 

— 

— 

All Breeds 

708 

51 

7.2 
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SECTION 1.— WHITE WYANDOTTE— conUmicd 


I i 

liMt 


^ 1 1 
titili 


XpooJH ^ ' 

«am;) }o Jt»qa]nj\r ’ 

I I 

paqptosaj j jspun sSSg ' ' 

li I li li -s 


I 1 I I ! W I (M t- CO CO *H i-x 


ililr 




wpij J 9 d I 'C ^ c o « oi 

■Mfl fO jqapM »8 «»aV k 01 n >1 oi 5^4 oi 


jaiinj J9d 

[ JO }q8}9A\ »8 bj9av 

latfiid jrad 9ni»A 


t Oi Ol CO i-> 
- o CO -(C 1 -* lO 


Ift r-* 04 1 -f CO 
r-i 04 04 04 04 OI 
CO oST^Tco ^«o 


! sTi^oTofr’?''^ 


CO OlCD « »0 
OI 04 01 Cl 04 *-l 

04 W Si §3l S 


ift O r-4 o 
0401 04 04 04 04 

i^^^SoooIii? 


6S 'oad-l 

— ! 


9p»iOI«W 


*0 ^ 04 Its vO I 

01 SO T-( »n so 

1 2asSS3S 

I lOSO 1 Xt-Ol i 

j eo 1-1 1 in CO 04 

1 i-fHoim-i! 
1 -0 m SO 04 ' 

i 

1’- Q »A «5 ^ l" 
I'.XDOjS® 

th ^ 04 r-. r-i 1 

! sssssjg 

I r>^»M040ll-. 

t r- IT' ri X X lO 1 

1 zj S s 1 

gtsss: 

Li'mi” 


O I 

1 'X 1 04 04 

I'™"’ 

”aiS5; 


r>C4^Qtr. 
CO 1- 04 ■^1- 


81 

*3nv-g 

•Snv 

» 

•inv'8 

Ajnf 

L‘ 

^jnf-Ol 

9un( 

6 - 

1 

i 

Abi^ 

31 

iepi-gi 

•|dv 

tl 

idV -81 

•rew 

11 

■rew-81 

•q=»d 

ll 

q-»d - IS 

ut[ 

03 

•uEf-tr, 

•aaa 

83* 

aaa-03 

A0\' 

9Z 

aom-cs 

•100 

83 

•wo-i 

'130 


r-l -H *t 04 I' 04 
•^ 1 -- X CO iT, 

•H 1 < X X 1 ^ SO 
iH oSolo 

-^‘ISuS i 

in 04 C- X 04 1-1 1 

in CO w 04 04 1 

® I- rH -* 5 » 0 - 
— 55 MH so sc 

04 r-i 

O OS O X 1 Oi 

j j tn^cnoj 

jX£ 0 . 4 m^ 1 

liMUcciK 1 , j 

‘•“I - 1 “ 

Si 2 o 45 ?’-‘" 

l^:' 2 :?So ?5 

Ik SC « 05 0 . CO ’[ 

1 ^: 2 :^' :s 11 j" 

olS 1 3 1 < 

22 §i!i:; 5 S 

1 

j 

f 4 '' 22 U 1 ! 

gj® jX |C» 

S Cl 3 04 * 

1 ^ 04 M §4 04 

'i$ 2 ^ 2 S 3 §i i 

^ 3 2 m 2 ^ Jm i > 

22 15:2 13 

. "lo <c'c 0 ~«lf 4 04 ' ■ 

’ 04 04 04 04 iH 04 j 

^ ^ ^ ^ j 

1 "*0 1 - <© |K o'iN”' 

1 .-q MK 04 Ol j 


o'! oil 1 04 « 52 

O -t 04’ 04 irt r-t '" ; 
— 04 04 04 04 

- 1 04 CO COM# in 

rH C 4 04 04 04 

, ' 3 in »n 04 04 '')' 

[ f-t 04 04 04 04 01 j 

ril:;?i¥g^ (“'1 


m oi KM 1-1 CO X t 

04 01 04 04 1 -* K-* , 

T'oTojlliii'cT^ *“ 1 

if-* CM 04 04 1 

; ~ V-^i^'i^cso* “ 1 

04 04 04 04 04 j 

'r.s 2 a ?4 i'"'r 

ClS 1 ^ 04 § 

■irS 22 ~r‘i:: 2 ; j 

I xlVoabot" ‘ 1 
i rM ,^ 04-1 04 

"eo‘o 4 Vx xTo 

(N C*! ^ r- 04 1 

r 'T 

=® 1 IS 3 

"“oi |‘T 3 jc 0 04 ( 

04 1 1 1-104 I 

1 

^ K-« OI 04 1 

XoTsc'cO ©• 04 1 

ei 04 f* 04 t 


S® 1 1 53 


•«»' 04 O O X 2 
:t O O «0 »« lO 


— « OI »f X 04 04 01 

o i!. « O -< rH -w 

^ ^ ’C * O *iC O '1** 


ja 

=r _ 

%9iind fo ONl 


2 IS 1 2?*^' 

^’‘ ! ©4 f 04 f 
04 1* X 04 04 O 
® O irt tA »o :c 
04 -1' C O O *C 

lO tC iO tO tO lO 


XX X "w X -r 
•a t». lo -t lo 


— 01 04 s. 

« »*■ ir, vft lo 


® oiSSo^w 

*rc 

04 !“» 04 ©4 04 

xo ^ 0» 

o 

tc ^t^tc tO 
X-*J<0IX 0*0 
uO «1« in lA tA *A 


>u)qa)«H |0*J»a!l p 


“I ' '^|S 


! Ili'^ 

! a scfi 

,l?i2 


«aa S 

)U»N JO J»pJo ^ 


Dead. t^^^i^oalified under Clause 28 (pen produced Jess than MO eggs). 


SECTION I.— WHITE WYANDOrrK— continued 
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SECTION II.— WHITE WYANDOTTE (STATION HOLDERS)— continued 
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Disqualified under Clause 28 (more than 20 per cent, second grade eggs). 
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DisqnaHfied under Ctaose 28 (more than ^ per cent, second frade eggs). 
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NOTES AND MEMORANDA. 


ANNUAL CONCiRESS OF THE NATIONAL VETERINARY MEDICAI. 

ASSOCIATION, I<)80. 

The Annual Congress of the National Veterinary Medical Association, 
which was held at Great Yarmouth from the 28rd to the 28th July, 1939, 
was attended by Mr. J. H. Norris, M.R.C.V.S., Chief Veterinary OOicer, as 
official delegate from the Department of Agriculture. The large attendance 
at tlie (Congress included several Irish members of the Association. 

The C'ongress sessions were held in the Town Hall, and f>n the opening day 
the Mayor of Great Yarmouth extended a civic welcome to the members 
and visitors. On the evening of the same day a civic reception was given by 
the Mayor and Mayoress. 

The subjects discussed at the Congress were of exceptional interest and 
importance. The papers read included 

(1) "‘Causes of Deaths among Calves in Dairy Herds” by R. Lovell, 

Ph.D.. M.Se., M.R.C.V.S., D.V.S.M. (Viet.), Royal Veterinary 
('ol)ege, London. 

(2) ” Sterility in the Mare asso<‘iated with Irregularities of the Ocstrous 

Cycle” by F. T. Day, M.R.C.V.S., School of Agriculture, 
('ambridge. 

(3) “ Physiological Aspects of Bovine Sterility ” by John Hammond, 

M.A., Hon. D.Sc. (Iowa), F.R.S., School of Agriculture, Cambridge. 

The discussion on this paper was opened by Ih'ofessor J. A. Nicholson, 
Ph.D., M.A., M.R.C.V.S., of the Vetennary College, Dublin. 

(4) Diseases of the Digestive System of Young Pigs by Professor 

Dr. R. Manninger of the Royal Hungarian Palat in -Joseph 
University, Budapest. 

Professor W\ Kearney, M.R.C.V.S., of the Veterinary College, 
Dublin, was one of the opening speakers in the discussion on 
this paper. 

{5) “ Recent Advances in our Knowledge of Diseases associated with 
Mineral Balance in tine Blood of Ruminants ” by H. H. Green, 
D.Sc,, Sc.D., of the Weybridge Laboratory. 


o 
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(6) Joint-Ill (Polyarthritis) of Lambs in East Anglia by F. Blakemore, 

M.R.C.V.S., D.V.S.M., Institute of Animal Pathology, Cam- 
bridge. 

(7) ** Recent Advances in Therapeutic Agents for Veterinary Use '' by 

Professor G. F. Boddie, B.Se., M.R.C.A\S.. Royal (Dic^k) Veteri- 
nary College, Edinburgh. 

The discussions on all the papers were well maintain(‘d and were of great 
interest to the members present. 

The section of the proceedings devoted to demonstrations and exhibits 
proved a valuable feature of the Congress. On the 25th July, demonstrations 
in post-mortem technique were given on a cow, a pig, a dog and a fowl, at the 
premises of Mr. William Shipley, M.R.C.V.S., Southtown, (Jreat Yarmoutl). 
The exhibits on vi<‘w throughout the period of the Congress included ])lants 
poisonous to animals, morbid specimens, surgical and other instruments, 
and fittings for the protection of animals against gas warfare. 


SEVENTH INTERNATIONAL C0N(;RESS OF GENETIC S. 

The Seventh International Congress of (ieiuties, whieh was }i(*ld at tin* 
Animal Cyenetics Institute, Edinburgh, from th(' 23rd to tlic‘ 21)th August, 
1989, was attended by Mr. R. Lynch, A.R.C.Se.L, and Mr. J. J. Brady, 
M. Agr. Se., as otlicial dch^gates from the Department of Agriculture. The 
C\»ngress was organised by lh(* Committee of tfie Cienetieal Soeu ty of (ireat 
Britain, the Cieneral Secretary being Professor F. A. E. Cn w. Director of 
the Animal Cieneties Institute, Edinburgh. The ])roee(‘dings werc^ diAddecl 
into a number of sections eoiie(Tned with various aspects of geueti(‘s, and 
particular prominenc'c was given to the sections dealing with the a])])lieation 
of genetics in live stock breeding and plant breeding. 

At a plenary session on tin* 23rd August, addresses of welcome were 
delivered by representatives of the (dvic and university authorities, and on 
the evening of the 25th August the members of the Congress were welcomed 
on behalf of the Government of the United Kingdom at a recejition in the 
Royal Scottish Academy (Talleries. 

On the opening days the attendance totalled about 500, comprising 
delegates from some 80 countries, but, in view of the developments in the 
international situation, numbers of delegates left Edinburgh before the 
conclusion of the Congress. 

In the animal-breeding section of the programme, the main subjects 
dealt with included Inheritance of Milk Yield and Artificial Insemination. 
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As regards milk yield, the papers read stressed the importance of the progeny 
test, with the proviso that allowance should be made for changes in eiwiron- 
mental conditions. A very interesting pa})er was contributed by Lord Rowallan 
from the standpoint of a practical breeder : the writer gave particulars of 
his experience with his pedigree Ayrshire herds and stated that his objective 
was the breeding of dairy (*ows which would give a practically uniform 
quantity of milk throughout their lactation period. He emphasised the fact 
that Ayrshire breeders who aimed at success in the showyard tended to 
breed an animal which Iaek(‘d ])ersisteney ” in lactation. 

Particulars were given of the progress made in several countries in tiie use 
of artificial insemination mainly in the cas(‘ of (jattle. It was stated that 
in Kenya some 12,000 cows were artificially inseminated each year, and the 
advocates of the method claimed that, as it is designed to make good sires 
available to an increased number of females, it is especially adapted for use in 
partially -set tied countries where the number of such sires is relatively small. 
It is also claimed that this method would prevent the spread of diseases 
of the genital organs and would eountcraet sterility. Evidence was not 
forthcoming, however, as to whether the jirogeny resulting from this method 
of reproduction would thcms(*lves produce normal progeny if the method 
were continued for some g(‘nerations. 


E\erv us]>eel of genetieal work in relation to plant improvement was 
touched on in the jiapcrs read in th(‘ sections of the Congress devoted to 
cytology, plant breeding, gene and chromosome theory, and statistical 
genetics. A number of speak<*rs gave interesting accounts of the efforts 
being made in various countries to I'ombine resistance to specific diseases 
with other desirable ])lant characters. In the ease of cereal smuts and rusts, 
a good deal of work on th(‘se lines has been done in the U.S.A. and it has been 
found practicable, using tlie backeross method, to transfer to commercial 
stocks of the more widely-grown varieties the high resistance to Black Stem 
Rust and Bunt wliieh is characteristic of some less popular varieties. 

Reference was also made to C'anadiaii attempts to produce a perennial 
wheat. Numbers of Agropyron-Triticum hybrids have been produced, but 
the main barrier to progress in this worlc is stated to be the high degree of 
sterility found in those ])lants which exldbit the pei’cnnial character. 

On the 28th August a number of the Congress delegates visited the Scottish 
Plant Breeding Station at C'orstorphinc for the purpose of seeing something 
of the breeding work which is being carried out there with oats, barley, 
potatoes, swedes, kales and herbage plants. In the case of potatoes, the main 
aim is the production of new economic varieties possessing a high degree of 
resistance to blight and virus diseases, and some promising results have been 
obtained. 
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During the period of the Cotigress, delegates were afforded an opportunity 
of visiting the Hannah Dairy Research Institute ; Lord Rowallan’s farm 
near Kilmarnock ; the farm at Shothead managed by the Institute of 
Animal Genetics of the University of Edinburgh and the Auchincruive farm 
of the West of Scotland Agricultural College. On the 28th August delegates 
from the countries concerned met at the Imperial Bureau of Animal Genetics, 
Edinburgh, for the purpose of discussing the work of the Bureau. 


OUTPUT OF TURF IN DENMARK. 

The total output of turf from Danish bogs in 1938 was 1,080 million sods 
of which 360 millions were machine-made and 720 millions hand-made by 
the old-fashioned method. Production was about 10 per cent, less than in 
1937. The demand for turf was also slightly smaller than in the previous 
year and considerable quantities were still unsold in some districts in the 
autumn. Elsewhere stocks sold rapidly. Special difficulties were encountered 
in Jutland owing to competition from German lignite briquettes of which 
142,800 tons were imported in the first eleven months of 1938, an increase of 
over 22,500 tons on the same period in 1937. This competition from lignite 
blocks cannot be due to price conditions, but must be ascribed to the willing- 
ness of consumers to pay more for the nice appearance and small dust content 
of the briquettes. 

Peat litter and peat mould are being increasingly manufactured in Denmark. 
During the year a new factory was started which turned out 155,000 bales. 
The demand for peat for insulation purposes was smaller than usual owing 
to the partial cessation of building activity, but its sale for gardening, poultry 
houses and other purposes has been on the increase. 


NORWAY PERMITS IMPORTATION OF GLASS-HOUSE TOMATOES 

FROM HOLLAND. 

In view of the continual advatice of the Colorado beetle across Europe, 
the Norwegian Government (in a Decree dated 21st April, 1939) added 
Holland, Germany, and Switzerland to the list of countries from 
which the importation of living plants into Norway was prohibited. Plants, 
bulbs, onions, and tomatoes might, however, be imported if sent in new 
packing and accompanied by a certificate stating that, within the past ten 
years, Colorado beetle had not been found within 50 kilometres of the place 
where the plants were grown or the produce packed. 

An important concession lias since been made in regard to Dutch tomatoes 
grown under glass. These may now be imported into Norway provided 
each consignment is officially sealed and is accompanied by a certificate 
stating that the tomatoes were grown under glass, that the consignment 
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has been inspected and found free from Colorado beetle^ and that the 
tomatoes have been packed in new packing material which has not been 
previously used. 


PRODUCTION OF CASEIN IN JAPAN. 

According to a recent report, Japan’s monthly production of casein is 
only about 25 tons, of which 20 tons is milk casein and about 5 tons soya 
bean casein, but a big increase in production (especially of soya bean casein) 
is expected in the future. It is anticipated that the output of milk casein 
will be increased by 60 tons a month, and that of soya bean casein by no less 
than 200 tons a month. The Japanese Ministry of Industry and Commerce 
desires to encourage the production of soya bean casein in order that it may 
ultimately replace milk casein. With this in view, import restrictions on 
casein are to be enforced. Japan imported some 3,640 tons of casein in 1938, 
and about 6,830 tons in the previous year. The bulk of this imported casein 
comes from Argentine, New Zealand and France . 


ONION DISEASE IN HOLLAND. 

In the autumn of 1938, the onion crop in several parts of Holland was 
severely attacked by a disease which is popularly known as “ head rot." 
In several instances, from 30 to 50 per cent, of the onions had to be rejected 
before the crop could be appro v'cd for export. An official inquiry was held 
at the request of the Onion (irowers’ Federation and a rc])ort on the outbreak 
is being prepared. Meanwliile, the following particulars have been ])ublished 
in the agricultural jiress. 

Laboratory tests revealed that the rot, whether in the neck of the bulb 
(‘‘head rot”) or in the basal plate (” root mould ") is due to flu* fungus 
Botrytis allii Munn. 

Previous bad outbreaks occurred in Holland in 1928 and 1929 ; since then, 
the disease (though not wholly absent) has not caused the serious losses 
sustained in tlie ” liead rot years.” 

It is thought that tlie great susceptibility of the 1938 onion ero]) may 
have been partly due to the weather exi>erieneed that year during the period 
of growth. A cold spell followed by drought checked the plants at first, 
but ample rain eomiiincd with great heat followed and caused rapid and 
prolonged growth, with the result that from what was at first a backward 
crop a ver>^ heavy yield was obtained. Growth mu^t therefore have been 
very rapid and the plants did not mature properly or elsc‘, af rer a period of 
poor growth, they began to grow again at tlic end of the season. Thus, as 
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harvest time approached, the neck portion had not ripened off properly, 
and weather during the curing period was not good enough to dry half- 
matured foliage quickly 

Other factors may also have contributed. From inquiries made among 
the growers, it appeared that plants which had formed flowers were more 
susceptible than others. It has also been noted that crops which, during the 
dry period, had received a little sx)rinkling of rain now and then mostly 
escaped infection, whereas those which had had no rain were badly attacked. 
Tills would seem to support the view of some growers who like to see their 
onions get an occasional slight shower when spread out on the ground. The 
more closely the dry scales adhere to the bulb, the better the keeping quality 
of the onion. The question as to w^hy a slight showe r of rain should have 
this good effect needs further inquiry. 

Meanwhile, Dutch growers are advised that tlu* only ])ropcr (‘ourse is to 
bury all rotten onions deep in the ground. 


THE LIME PROBLEM IN GERMANY. 

Recent inquiry has revealed the startling fact that 81.4 per cent, of all 
soils in Germany are more or less deficient in lime, and 35 per cent, are so 
poor in lime as to preclude the raising of maximum crops even when all other 
growth factors may be described as optimum. 

Whilst the present-day consumption of fertilizers nitrogen, potash, and 
sulphuric acid —is now considerably greater than it was in the period pre- 
ceding the World War (1914-18), that of lime is now^ actually below the 
pre-war figure. Of the total outlay on fertilizers, 47 per cent, is for nitrogen, 
and only 6 per cent, for lime. 

An estimate made in 1939 of the needs of German agriculture in respect 
of fertilizers showed that the national requirements were approximately 
as follows 


N itrogen 
Phosj>horie Acid 
Potash 
Lime 


1.140.000 tons, 

1 . 001.000 „ 
1,813,000 „ 

19,600,000 „ 


These needs have been actually satisfied to the following extent : — nitrogen 
53.8 per cent., phosphoric acid 56 per cent., potash 62.9 ])er cent., and lime 
10.3 per cent. 
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The urgent need for additional supplies of agricultural lime is fully realised 
by the Gk)vernment of the Reich and has been the subject of repeated warn- 
ings by the authorities. Notwithstanding this, the quantity of lime consumed 
declined by 8.28 per cent, and that of marl by 14.84 per cent, between July, 
1988, and March, 1989, as compared with the ]>revious year. 

The task of supplying lime has been attended with considerable diiliculty 
in Germany. A Lime Syndicate created in January, 1988, for the express 
purpose of dealing with the problem of supply has not been entirely successful. 
Difficulties have arisen owing to shortage of labour and of rolling stock, and 
also because of the constant bursting of lime-kilns. As a result of these and 
possibly of other causes, (*oiisignmcnts of burnt lime either have not arrived 
at their destination at all, or have come too late to be of any use. 

All these factors have contributed to the present serious situation : — on 
the one hand, a “ Use more Lime ’* campaign and on the other, a combination 
of circumstances which must inevitably reduce the amount of lime consumed. 
The problem is regarded as lying beyond the power and scope of agriculture 
to handle and the view is expressed that only when the Lime Syndicate and 
the various local authorities get together and come to the relief of the farmer 
with an efficient scheme of lime distribution, will it be possible for German 
agriculture to achieve the results which the nation expects of it. 


STATE OF THE DANISH POULTRY INDUSTRY. 

In the course of a recent report, the Danish Government’s chief adviser 
on poultry matters mentioned that, although good work had already been done 
for the improvement of the industry, there was still much room for improve- 
ment in certain respects. For one thing, the average number of eggs laid per 
hen in Denmark should be greater than it actually is. This, he thouglit, 
might be achieved partly by utilising more fully the excellent breeding stock 
now available, and partly by improving the breeding stock kept at the 
distributing stations for day-old chicks. In this connection, he said, a lesson 
might be learned from Holland, where the hatching of chicks may only take 
place during a specified period, and where the average number of eggs laid 
per hen has been considerably increased in a relatively short space of time 
by a system of public control of the breeding stock used. Other countries 
too have taken steps to distribute better breeding stock to poultry keepers, 
and in Denmark, the Ministry of Agriculture may, under the terms of the 
Egg Law of 1989, take steps to supervise the production of eggs for hatching. 

Though artificial hatching is general in Denmark, there are a few places 
where a number of old hens are still kept. Tliese hens are highly unprofitable 
because they lay not only too few eggs, but also in some cases too large eggs 
which are quite unsuitable for the market, being hard to dispose of. 
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Another matter which needs attention is the number of cocks kept in 
Denmark. This is said to be still excessive and the ordinary poultry-keeper 
is advised to produce only infertile eggs. Where cocks are necessary, they 
should be of the best possible pedigree, and should be kept apart from the 
flock except in the breeding season. 

The report also speaks with approval of the work which is being done in 
Northern Ireland by i^oultry Instructors who go from farm to farm correcting 
faults, giving advice as to the right way to handle eggs, and pointing out 
the need for supplying the market with eggs which arc frequently gathered, 
unwashed, and non-fertile. Similar measures have now been adopted in 
Denmark where the staff of poultry advisers has been increased. 

The quality of Danish table poultry is also showing improvement, and 
good progress has been made in marketing methods. For a number of years 
past, Danish turkeys have been in demand for the export trade, and the 
birds have been becoming steadily plumper, and more Heshy on breast and 
sides. In this connection, the report points to the wonderful degree of 
standardisation that has been achieved in the turkey industry in the United 
States where a typical bird, of medium weight and answering to the market's 
requirements, has been evolved. 


‘ PROSPERITY FOLLOWS THE KERRY COW." 

Under this title the Palestine (Gazette publishes some interesting particulars 
about the introduction of Kerry cattle into Palestine and the success which 
has attended the experiment. 

The modern dairy industry in Palestine has developed so ra])idly in the 
past 20 years that its importance in the national economy is now second only 
to that of the citrus fniits industry. The influx of settlers and the growth of 
new towns and cities created an increasing demand for fresh milk. To meet 
this demand, heavy -milking cows of the Friesian breed were introduced in 
considerable numbers. In the light of subsequent developments, the* wisdom 
of this step has been questioned. 

By the spring of 1986, the market for fresh milk had become saturated. 
The price to tlie producer had fallen by about 10 per cent., while the cost 
of feeding stuffs was rising. The result has been a crisis in the dairy industry 
and it is now cheaper to import butter than to make it at home. Owing to the 
almost cotnplete lack of natural pasture, necessitating the purchase or pro- 
duction of feeding stuffs, the cost of making butter in Palestine is said to be 
nearly three times what it is in the principal butter-producing countries. 
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Expenditure on feeding stuffs is indeed by far the biggest item in the cost 
of milk production. Heavy outlay is incurred in growing, under irrigation, 
the necessary supplies of hay, green food, roots and silage. In the circum- 
stances, Palestinian farmers realise that they simply cannot afford to keep 
large cows, and the Government Veterinary Service have been directing 
attention to the peculiar merits of the Kerry cow. Small and hardy, a 
good milker and a moderate cater, she represents a saving in maintenance 
costs of something like 30 per cent, as compared with th(‘ bigger breeds. 

A small Kerry herd was established at the Government Stuck 1^'arm at 
Acre in September, 1984. The health of this herd, which numbers 12 head, 
has been excellent during the j^ast iWc years, and the cows have calved 
regularly. Records for eight cows, during 18 lactations, show the following 
averages : — total milk yield (591 gallons, fat content 4 per cent., and duration 
of lactation 3(58 days. The services of Kerry bulls from the (Government 
Stock Farm have been placed at the disposal of cow- keepers in several dis- 
tricts, and the progeny of th(‘ first cross with local and Lebanese cows show 
a considerable improvement in conformation as well as a marked increase in 
milk yields. 


STEM-ROT IN TOMATOES : GERMAN INQUIRY. 

An extensive inquiry into the biology and control of tomato stern-rot 
(Didymella lycopersici) has been carried out by the biological Institute at 
Ascherslebcii. The investigations showed that neither ascopores nor peri- 
thecia of Didymella could be found on parts of })Iants which had })assed 
the winter under normal conditions, nor did they occur on synthetic media 
kept for long periods at temperatures lower than 'Hie ])ycnidia (^i.sro- 

chytee lycopersici) which occurred most frequently are, on th(‘ contrary, 
of the utmost significance in spreading the disease. 

Field examinations showed that the disease assumes two forms : (a) a 
primary attack (from the soil) on the base of the stem, and (h) a secondary 
attack (infection from flying spores) on the terminal bud, leaf stems and axils. 
The fruits were often infected, even on light soils where stem-rot did not 
attack the growing parts of the plant. Tlie skin of tlu* seeds was penetrated 
by the mycelium, and infection may be ]iropagated in the soil through the 
agency of the seed. Older plants are more susceptible than young plants ; 
the disease nearly always appears after planting out. Diseased seed 
rarely produces diseased plants, though its germination capacity may be 
lowered. 

Simultaneous culture on agar media showed that the optimum temperature 
of the spread of mycelium was between 10 and 20®C. A temperature of 
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31.8®C stops growth completely. The thermal death-poiiit for pycnospores 
is 5 minutes’ steady exposure to temperatures between 44 and 48®C. 

Agar cultures buried in sandy soil were killed by the natural warming of 
the soil. The temperature of sandy soil often exceeds the maximum for the 
fungus, an important factor in connection with the absence of the disease 
on light soils. Prolonged exposure to cold (-20®C) does not reduce the viabil- 
ity of the fungus, which may penetrate the soil to a depth of 5 cm. It forms 
thick mats of mycelium when planted on nutrient media, particularly when 
tomato plant extract has been added. The germination of spores in distilled 
water is irregular, but reaches its optimum when tomato juice is added. 

Control measurt.s . — The toxic action ol even the weakest solutions of 
sublimate, Ceresan, and Uspulun is unimpaired by the addition of tomato 
juice, whereas the toxic quality of weak solutions of copper sulphate was 
removed by adding tomato juice. 

In spite of the sensitiveness of pycnospores to fungicides, the chemical 
control of stem-rot presents certain difficulties. In field c;ultivation, success 
was achieved only by watering with 0.1 per cent, sublimate solution, and 
disinfection of the supporting stakes with 1 per cent, formaldehyde solution. 
In greenhouse culture, promotion of the growth of adventitious roots 
{earthing up with disinfected soil) delayed the dying-off of the attacked 
plants. Painting the base of the stem with 3 per cent. Ceresan or Uspulun 
paste was successful in infection tests. 

Stem-rot occurs chiefly on heavy soils where plentiful dressings of fresh 
organic manures have been given. Reducing the maiiurial dressing, and 
avoiding the direct use of fresh dung mitigates the severity of the attack ; 
the presence of organic particles in the soil promotes the saprophytic growth 
of the fungus, and rich manuring overfeeds the tomato plants, making them 
more susceptible. Infection experiments with 108 cultivated varieties, both 
under glass and in tlie open, showed varying degrees of susceptibility, but in 
no ease immunity. 


BREEDING SPRING WHEATS IN SWEDEN. 

The Annual Report for 1938 of tlie Swedish Seed Association contains 
some account of the work done in improving spring wheats and in breeding 
new varieties. The Association has been working on these problems for many 
years. Special attention is given to increasing yield capacity combined with 
^arly maturity, strength of straw, and good baking quality. In view of the 
great importance of the quality factor, crossings have been largely based upon 
Kolben spring wheat, but other foreign varieties have also been used ex- 
tensively as improvers. Many crosses of spring and autumn wheats have 
been carried out, chiefly with the object of increasing yield capacity. 
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Amongst the improved varieties obtained, mention must be made of 
No. 01025, Diamant II, which embodies an excellent combination of the 
early maturity and high crude protein content of the old Diamant spring 
wheat, with the high yield and better gluten quality of Extra-Kolben. It 
was sowed towards the middle and end of April, under favourable conditions. 
It developed evenly and nicely during the entire period of growth and pro- 
duced no ‘‘ lodged ” grain. Yellow and brown rusts occurred but rarely, 
but black rust was found, especially on some material which was sowed late. 
Some susceptible varieties in the spring wlieat series showed attacks of 
brown spot disease {Bacterium translucens undulosum). 

Most varieties grown on the exj)erim(‘ntal {)lots matured about the middle 
of August. Yields were good, amounting to 31.5 cwts. per acre in the ease 
of Sv. 35/'.382 (Extra Kolben x Fylgia). Fylgia yielded 31.3 ewts. per acre 
and Diamant II yielded 88 lb. per acre more than Diamant I. Variety No. 
01029 gave slightly over 31.4 ewts. per acre. The weight of grain per bushel 
averaged 64.14 lb. 
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THE IMPORTANCE OF ENSILAGE. 

Broadcast from Radio Eireann on Monday^ \5th July, 1940 

BY 

THE MINISTER FOR AGRICULTURE. 

I had an opportunity iti October last of making a broadcast appeal to 
farmers to produce more home-grown foodstuffs, firstly to ]jrovide for the 
needs of our peo]>le and, s('Condly, to maintain our Hocks and herds. I am 
glad to say that farmers have responded v('ry well to that up])e4d, and I feel 
satisliefl that, given favoiu’able harvest condilioiis, v\e sludl be mueli less 
dependent on imported feeding stuffs (hiring the coming winter iluin in 
previous S(‘asons. The pr(‘st‘nt sowing sfsason is at an end so far e,s the main 
tillag(‘ eru])s are eoneiTiu'd Init much can vstill be done tlirough tlie medium 
of eat(h crops to increase the su])ply of (‘at-tle fc'cding stuffs. 

Unfortunal(*l\ lhcr(‘ wn‘ll be a S(‘ar(*ity of s(‘t‘d of (*erlnhi enteh ero])S and 
these must, so far as j)ossible, l)e rejdaeed by otliers. Suit;i])lt‘ nd\i((‘ on the 
mattiT will l>e gi\'( n by my Depn-rtment. 

During the mixl hwv months, tiowever, it will b<‘ possible* to add to the 
stocks of animnl ft'eding stuffs already in sight by eonverling afl ((‘grass 
into silage and it is witli a view lo urging th(* adoption of this sim]>le method 
that I speak to you this (‘va ning. 

The desirability (»f making silage for stock feeding in the coming winter 
has been stressed so often and so thoroughly in r(‘c(*nt months that it may seem 
almost superlluous to refer to it once more, I ex])(a i arid believe that c vcTvone 
of you who is listening to me this eveming realises the gra vity of tlu* ]K)si1ion 
in n^gard to supplies of feeding stuffs.^ No matter how twants mtiy shape 
themselves in the meantime, and no matter what action the (iovernnumt 
may take, one thing is obvious to everyone, namely, that lareumstanees 
will force us in the coming wdnter to r(dy more than ever beforti on our own 
resources in the matter of feeding stuffs. Ihc problem before every farmer, 
therefore, is that of replatdng, with the produce of his own farm, the greater 
part of the imported concentrated feeding stuffs which would be used in 
more normal times. So far as cattle feeding is concerned, this problem 
presents no serious difficulty if farmers are prepared to adopt the means 
at their own disposal. 

There can be few farmers in this country at present who are not aware 
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that good silage is a complete food for cattle, whether for the production 
of milk or beef, or for maintaining store cattle in good growing condition. 
The farmer who has good silage for winter feeding is largely independent 
of concentrated feeding stuffs so far as his cattle are concerned. 

In the early part of this year every possible effort was made to induce 
farmers to make silage from spring grass. Information was made available 
through the Agricultural Instructors or direct from the Department of 
Agriculture as to the most suitable types of silos and the proper method 
of making silage. Many County Committees of Agriculture gave subsidies 
to assist farmers in meeting the expense of erecting silos. All County 
Committees of Agriculture provided moulds for making concrete blocks 
for the erection of circular silos. For those farmers whose financial resources 
were limited the Department of Agriculture provided, at a moderate rate of 
interest, a loan sufficient to cover the entire cost of erecting a silo. Firms 
in this country have put on the market concrete portable silos which can 
be relied upon to give good results and will be found convenient by those who 
require silos which they can set up on a different site each year, or who 
have not the time or facilities for constructing permanent silos. 

While many farmers have already made sufficient silage for their stock 
in the coming winter it is to be feared that the majority of farmers have not 
taken any such action and are hoping that they will by some means get over 
the difficulties caused by the present situation. 

A number of farmers whose circumstances made it inconvenient for them 
to make silage from spring grass have already made the necessary arrange- 
ments to utilise aftergrass for tliis purpose. The wisdom of this provision 
cannot be over-emphasised and I would wish to impress as strongly as possible 
on all farmers who have not so far made silage the necessity for doing so 
from aftergrass. 

The drought in June somewhat retarded the growth of aftergrass but our 
climate seldom fails us in this respect and we have now had sufficient rain 
to stimulate growth. In order to obtain a heavy crop of soft herbage, which 
makes the best silage, all the land being reserved for this purpose 
should be given a dressing of Sulphate of Ammonia or Nitrate of Soda at 
the rate of 1 cwt. per statute acre. The manure should be applied as soon 
as possible after the hay crop has been cut and gathered. There is then 
sufficient time before cutting the grass to build the silo. The question, 
therefore, which each one should ask himself is not “ Should I make silage ? ” 
but “ How mu(’h silage should 1 make ?” The answer to this question depends 
upon the amount of aftergrass available and the numbers of cattle to be fed. 
One stotute acre of moderate aftergrass will yield 4 tons of silage which would 
be sufficient, with the addition of small quantities of other foods, to provide 
sufficient keep for 5 months for one cow. Most farmers will, of course, feed 
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hay and roots and probably some other home-grown foods to their cattle 
in winter. The silage should be relied upon mainly as a means of replacing 
purchased concentrates. Six pounds of good silage is equal in feeding value 
to 1 lb. of mixed meals. Twenty-eight pounds of silage per cow per day, 
together with the other foods available, would be a reasonable allowance 
and would ensure that the cattle would be well nourished throughout the 
winter. This amount of silage would be obtained by ensiling the aftergrass 
from approximately one statute acre for every two cows in the herd. For 
fattening cattle a somewhat similar allowance to that suggested for dairy 
cows may be reckoned and I might perhaps mention that cattle can be 
fattened on silage alone. Some farmers, in fact, fatten their cattle by giving 
them silag(j on grass. 

To })roduce the best silage the aftergrass should he cut while it is still young 
and ill leafy condition. In the ease of new or recently established meadows 
which contain a good deal of red clover early cutting is of particular im- 
portance as the clover tends to become hard and woody at an early stage. 

I have already mentioned tiuit good grass silage as a feeding stuff is equal 
to one-sixth of its weight of a properly balanced meal mixture. Just reflect 
for a moment what this really means. From one acre of aftergrass you will 
get an average of 4 tons of silage w^iicli is equivalent to about 13 cwt. of 
meal. The price of meal at present is £l 2 or £l 4 per ton. Can you put your 
land, from which you have cut a croj) of hay, to any other Uwse which will 
give you a return of £8 to £9 per statute acre in a couple of months ? The 
only outlay which you have, apart from the cost of making the silage, is 
11s. to 12s. per acre for tlie manure. 

It is not my intention to go into the matter of detailed directions which 
might be essential for farmers who have little or no experience of silage making. 
You can get all the information you require on this subject from your Agri- 
cultural Instructor or direct from the Department of Agriculture. 

To sum up my remarks I would strongly advise every farmer, so far as 
his circumstances permit, if he has not already made silage to arrange at 
once to make silage from aftergrass. 

Make one acre of silage for every two cows or proportionately for other 
classes of animals in your herd. 

Dress the land as soon as the hay crop is saved with one cwt. of Sulphate 
of Ammonia or Nitrate of Soda per statute acre. 

Provide proper silo accommodation and cut the grass in leafy condition. 
If you find it impossible to erect a silo make the silage in a stack or clamp 
and remember you are not dependent on good weather to ensure good silage. 



FOOD PRODUCTION IN THE EMERGENCY^ 


A very considerable number of special lealleis and announcements have 
been issued by the Department to farmers on matters relating to food pro- 
duction since the outbreak of the War in September, 1989. Among these 
publications arc the following : — 


Jn( KKASKD Food Production in Congkstkd Districts. 

(issued in December, 1989). 

Imported feeding stuffs will lie scarce' a.nd dear during the present emer- 
gency. It is, Ihercfore, imperative that intreased heme production of farm 
ero]>s should be arrang(*d for in Hie coming season. This is c sscTilial in order 
that food may he available for the ])eo})lc muI f(»r the maintenance of live 
stock. Ihe Compulsory Tillage Order applies to all holdings comprising 
10 or more statute acres of arable land and, subj(t‘t- to e(Ttain ex('e]>tions, 
the oeeu]>i(T of every such liolding will r('(iuire to have' onc-eiglith of the 
arable land in cultivation in 1919, wh(9hcr or noi any part (T the arable land 
was tilled in 1989. It is recognised, of course, that this Order will not ap))ly 
to the great majority of holdings ip Conge sted Areas. It is hoped iiowever, 
that in the present eireumstaiiees farniei’s will do their nlmosi to increase^ 
the present acreage of tillage on Ih.elr lioldings, 

PoiaiofM : — Tliis is one of the most imp(»rla.nt crops that can bt‘ grown on 
any farm, es])ecially on a small holding. Preparations should be made without 
delay for all j)reliminary work. The pota.to yields this s('as(»u have been 
satisfactory. Owing to scarcity of imporhd feeding stnfls, tlierc has been 
a teiideney in some areas to use large qiiaiiniies of ])ol;ttoes for stock feeding. 
Care should be taken, howev^er, that sullieieni sei d of suitable varieties 
is retained for idantiiig increased areas in the coming Spring. During the 
next few months, ])otatoes sliould be w^oll pruteeted against frost, frequently 
examined and any diseased tubers removed. Sprouting the seed will increase 
the yield considerably. 

Oats : — The yield of the oat crop this year has gcncTally been satisfactory 
and where the produce is of good quality supplies should be retained for 
Spring sowing. In a number of areas it will be necessary to purchase seed, 
as it is tjustomary there to feed tlie oats in sheaf to live stock. Timely prepa- 
ration should be made for obtaining the quantities required and where any 
doubt exists regarding the quality of the grain, samples should be submitted 
to the Department’s Seed Testing Station. 
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Barley : — It is highly probable that imports of maize will be much re- 
stricted during the War. Crushed barley has proved an excellent substitute 
for maize or Indian meal when fed to live stock, especially to pigs. Where 
the soil is suitable, increased areas should be devoted to the growing of 
barley. There are varieties available which produce good yields on medium 
soils. These varieties should, where possible, be sow^n for feeding to farm 
stock. 

Bye : — The cultivation of this croj) is confined at present to very limited 
areas. It was, however, grown very extensively in this country for human 
consumption at one period and, in a number of Euro]>can countries, this is 
still the practice. Farmers may consider it advisable to extend the area 
under tliis (Top, (‘S])('(‘iu.Ily where otluT eeronh woiild not give salis{:u tory 
yitdds. Tli(^ gnun forms an excellent food for all kinds of farm animals. 

WJfcat : ^ Considerably inereased areas will be devoted to this <to]* in 
the coining sc^ason. Aiitimin-sown \arieti(\s havT given exe(‘llent results, 
but i\, mimb(;r of farmers ])r(‘fer lo sow Sj)ring varietievs. It is proi^able, 
howe\er, tlnd the latler will be very sea,ree, and m(jr(‘ atteidion should be 
given lo varu^lks, sueh as S(jna.r( hee.d Masi(‘r, which may be sown with 
safely in a normal S(‘a,son in Ihe (‘arly Spring monllis. Wliere tlie soil is 
SLiitabk' llie inv-essily for growing at leasl a small area of wliesa.t need s<‘arcely 
be onph:.' >isf'd. S}Kv«ld Ihe prediie<‘ be available for sale, a guaranteed 
prie(‘ of ]H r haTiH I for the highesl grade lia^ been lixcnl for this ei'op. 

Field Biiun : - Field bea.ns gTovMi geneiMlly iliroug.lK^ul tJie country 

some fifty yeaf> a, go. lin])nrted feeding stufis, especially ciikes, la tea' ea,me 
into gt'iKTaJ use and the area. undcT tliis ero]> sliowc d a eorr(*sponding decrease. 
Once ae,e;fi farnui's may liiid llnm^elves ^\ithoui imported supjilic^ a,iid they 
arc strongly a,d\iscd to grow Ibis eroj) \\herc llie land is sniLablcs Hean meal 
is a Viilnable food and provides an (*x(\‘]lenl substitute for C'fikavs and similar 
food stuffs. 

Root (wd (hceu (Vr;p.v .* — WluTc? local conditions jiermit, the area under 
root crops sliould he increased. Cabbage, rape, vcdelies, etc., would provide 
excellent feeding for live stock, esj)e(*ially at scarce seasons of the year, 
and an exttuision of tlie arcfi under tlicir cultivation is stiongly recommended. 

Oilier Crops Considerable areas have been devoted to the growth of 
onions and beet in certain parts of tlie Congested Areas, A guaranteed 
price of ()0/'~ pcT ton factory weight has been fixed for sugar beet grown next 
season having a sugar content of 17.5 per cent., with a spccihcd addition 
to or deduction from this price according to the sugar content. 


During the past two or three, seasons the growth of onions has been ex- 
tended considerably and profitable returns have been obtained where the 
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necessary care and attention has been devoted to this crop. Following the 
procedure of recent years, it is proposed to reserve the home market for 
this crop during the period when supplies arc available. 

Manures : — Normal supplies of artificial mmures, especially those con- 
taining potash, may not be available in the coming Spring. The greatest 
care should, therefore, be taken of farmyard manure, and seaweed should 
be used extensively in seaboard areas. Liquid manure is often wasted and, 
as it is particularly rich in potash, the need for conserving supplies is obvious. 
Peat mould or other suitable litter might be freely used in sheds and around 
the manure lieap. Supplies of farmyard manure may be increased by the 
housing of live stock and the liberal use of litter. 

Seaweed will he available in a number of areas during the coming months. 
It is a complete manure and contains a large amount of potash. Its use is 
strongly recommended at present. It can he spread on the land at this 
season and worked into the soil later in the year. Numerous cxi)erimcnts 
have clearly shown that seaweed is an exctellent manure for all farm crops. 

In order to avoid disappointment farmers are strongly advised to place 
orders early in the season through the usual trade channels for their require- 
ments of artificial manures. 

Reclamation and Lime Schemes : — These Schemes have been in operation 
in a number of counties during the past few years and the results have been 
highly satisfactory. Fresh land is essential for the production of satisfactory 
crops especially potiitoes. Small grants are made available to eligible appli- 
cants to cover part cost of the reclamation, and lime is supplied at reduced 
rates. Farmers are strongly advised to make full use of these Schemes. 

Live Stock : — Live stock and live-stock products are likely to be in con- 
siderable demand during the War period. Breeding stocks of all farm animals 
especially of pigs and poultry should, at least, be maintained, and increased 
where possible. Home-produced foods such as grain, potatoes, milk, etc., 
are quite as suitable for feeding pigs and poultry as the imported foods which 
are frequently used. 

Implement Loan Scheme : — Under the Scheme administered by the Depart- 
ment of Agriculture loans are provided for the purchase of farm implements. 
Applications for loans should be submitted well in advance of the time 
when the implements are required. 

General Advice : — ^Where farmers arc in doubt regarding any of the fore- 
going or other matters, they should immediately get in touch with the local 
Agricultural Officer who will be pleased to give them further advice on farming 
matters generally. 
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Home Produced Foods For Poultry Feeding. 

(issued in January, 1940). 

In the event of a continuation of the world conditions arising out of the 
War, a considerable reduction in the quantities of live-stock foods imported 
into this country is anticipated. It is ])robable therefore that a partial 
or total replacement of the imported foods used heretofore for poultry 
feeding by foods produced in this country will be necessary. The following 
information regarding the use of home-produced foods for poultry feeding 
will, it is hoped, be of assistance to poultry keepers in the feeding and main- 
tenance of their flocks under existing circumstances. 

The rations fed to growing, laying and breeding poultry normally consist 
mainly of cereal grains or the by-products of these grains. These foods are 
th(‘ prin(*ipal source of carbohydrates, substances necessary to provide 
heat and energy and to form fat in the bird’s body and in the egg. The 
cereal portion of the ration of such poultry must be supplemented by a small 
proportion of jirotcin food usually of animal origin, in order to supply the 
materials necessary for the formation, of tissue and muscle in growing birds 
and for the manufacture of the protein included in the egg in the case of 
laying stock. In addition certain minerals, used mainly for the purpose 
of bone or egg shell formation, and food factors known as vitamins, which 
are essential for normal growth and health, are necessary in the different 
rations. An adequate supply of clean fresh water is also necessary in the 
diet of the classes of poultry mentioned. The food of fattening poultry 
usually consists almost entirely of cereal grains or their by-products, with 
small additions of protein, preferably in the form of separated milk. 

Imported maize in some form has heretofore constituted a considerable 
part of the cereal portion of poultry rations on many farms. Fortunately 
maize can be replaced partially or completely by cither home-growm cereals 
or potatoes without impairing the efficiency of the poultry ration. The 
following notes indicate the value of the home-produced foods that are 
suitable for poultry feeding. 

Barley and Barley Meal- This is a suitable food for all kinds of poultry 
if fed with discretion. The grain may form up to thirty per cent, of the grain 
feed of laying or breeding stock. Barley meal may replace maize meal in 
the mash of cither growing, laying or breeding stock. Very fine grinding of 
tlie meal is essential, especially in the case of chickens and young stock. 
Barley meal is a very suitable constituent of the ration for fattening birds. 

Oats and Ground Oats — ^The grain is most suitable for all kinds of laying 
stock and also for growing stock after about tliree months of age. As pinhead 
oatmeal or groats, the oat kernel is very useful as a grain feed for young 
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chickens. Finely ground oats can form a considerable proportion of the 
mashes of laying or growing stock and with separated milk makes the most 
satisfactory ration possible for fattening purposes. 


Wheat and Wheat By-Products — ^The grain is excellent for all classes of 
poultry if available at a reasonable price. The by-products of the flour- 
milling industry, namely, bran and pollard, are excellent foods for all classes 
of poultry. 


Potatoes — Cooked potatoes are a very useful carbohydrate food and are 
suitable for inclusion not only in the diet of fattening and laying stock 
but also in that of growing stock during the later stages of growth. 

Potatoes should always be cooked before feeding and may be used to 
replace maize in poultry mashes. If necessary, cookdl potatoes may be 
included in laying mashes in quantities up to half the w(ught of sucli mashes, 
but it is inadvisable to include such a higli proportion if sufricient cereal 
meals are available. Experimental evidence indicates that rations containing 
potatoes give l)est results when fed in conjunction witJi separated milk. 
In all cases in which potatoes form part of the ration tlucy should be eooked 
fresh or at least used before they become stale and diftieult to bkuid into 
an appetising mash. 


Boots, Vegetables and House Scraps turnips, cabbages and other 
vegetables make a useful addition to the diet of ]>oultry, and house olfals 
such as bread, eooked vegetables and meat scraps may with advantage be 
included in the wet mash fed to laying and breeding stock. 


Separated milk or skim milk — ^This is the most useful of all ])rotcin foods, 
not only because of the high quality of the in-otein it contains but also because 
of its mineral and vitamin contents, which are of particular importance in 
the nutrition of young growing stock. Where ample separated milk is 
available no difficulty whatever arises in providing suitable proteins for 
poultry feeding. Separated milk may be fed to all kinds of poultry in the 
liquid state instead of drinking water and may also be used in preparing wet 
mashes. 


On farms where separated milk is not available the proportion of protein 
concentrates such as meat meal, meat and bone meal, and fish meal, included 
in poultry rations will possibly have to be reduced to a lower level than 
In this connection the attention of poultry keepers is directed 
to ifehe v^alue of free range in the nutrition of poultry. Ample mnge is a gtiat 
asset in that it provides poultry with protein in the form of insects, and ala 



from young grass and clover throughout the greater part of the year. The 
fullest use should, therefore, be made of portable poultry houses on pasture and 
especially on stubble over which growing poultry should be allowed to range. 

A certain amount of mineral material, mainly calcium, is required by laying 
fowls for the manufacture of egg shells. When such fowls have access to 
good pasture they can usually procure their mineral requirements. Under 
more intensive conditions of management it may be necessary to supply 
lime in some form to laying fowls. Crushed oyster shell is the usual sotirce 
of supplementary calcium for laying fowls ; but ground limestone or limestone 
grit and crushed egg shells are equally suitable sources. Where growing stock 
have access to grass runs and are given separated milk or skim milk the 
addition of supplementary minerals to the ration is unnecessary. Even under 
the most intensive methods of brooding and rearing the mineral requirements 
of growing stock can be satisfied by the addition to the ration of small 
quantities of finely ground limestone and common salt. 

Although a number of different vitamins are necessary for health and egg 
production in laying stock and for fertility in breeding stock, the quantities 
required are very small and the supply provided by such natural sources 
as green food, grain embryos and direct sunlight is usually adequate, so that 
in practice special provision for the supply of vitamins is unnecessary in the 
c*ase of adult stock kept under natural conditions on free range. Even with 
chickens that are allowed on to fresh grass runs a couple of weeks after 
hatching a serious deficiency of these vitamins is unlikely to occur except 
possibly during very severe weather in the early part of the year. It is 
imperative, however, that the chickens should have access only to fresh, 
clean land which had no*: previously been stocked with adult birds, and best 
rearing results will be obtained if fresh brooding and rearing ground is used 
<‘ach year. Under conditions in which the rearing ground has become con- 
taminated with parasites and where no alternative to raising the chickens 
in confinement exists, a supply of maize and cod liver oil should, if at all 
possible, be reserved for them. If the maize and cod liver oil available are 
insufficient to supply the amount of vitamins required, the chickens should 
be supplied with green food from uncontaminated land, and provision for 
the entrance of direct sunlight to the brooder house should be made. 


The following rations suitable for the different classes of poultry are 
composed mainly of home-produced foods : — 


Rations for Chickens, 


1st week J 

I 


Pinhead oatmeal alone or with small or cut wheat three times 
daily. Dry bran in a hopper may also be provided a couple 
of times daily for half*an-hour. 
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2 to 10 weeks 


Mas^ 


C 4 to 8 parts by weight pollard. 

2 to 8 „ „ „ finely ground barley, 

8 „ „ .. bran or finely ground oats. 

meat and bone meal, meat 
meal or fish meal. 


>> 99 99 

1 part „ „ 


I 


Grain ^ . 


available. 

Mash may be fed dry or moist. 


Either pinhead oatmeal alone or with small wheat 


If separated milk or skim milk is given instead of drinking water and is 
also used in wetting the mash, the meat and bone meal, meat meal or fish 
meal in the mash may be reduced or omitted. 


Two feeds of grain may be given daily and dry mash in waste-proof hoppers 
may be allowed during the greater part of the day. Cod liver oil at the rate 
of 1 pint per cwt. of mash should be added when chickens are raised in 
confinement and during severe weather in the early part of the year even 
where chickens have access to grass runs. 


Fine limestone grit should be provided, especially if intensive rearing is 
practised, and 1 per cent, of common salt might be added to the mash if 
meat meal is the only protein food used. 

Motions for Grotoing Stock (pullets 10 weeks of age to laying). 

The mash may be similar to thlit suggested for chickens from two to ^en 
weeks of age except that the meat and bone meal, meat meal or fish meal 
is reduced by one half and the bran or finely-ground oats increased by an 
equivalent amount. 

Oats are the most suitable grai^^eed. 

The mash may be fed dry except when cooked potatoes are included, 
when it should be fed in wet condition. Cooked potatoes may replace portion 
of the barley or pollard in the mash — ^four parts potatoes being equivalent 
to one part mixed meals. Except in special circumstances it is desirable' 
to restrict the proportion of potatoes to one-third of the weight of the mash. 
When potatoes are fed in quantity it is advisable to increase slightly the 
proportion of meat and bone meal, meat meal or fish meal in the ration. 

On the other hand, where separate^ milk or skim milk is given instead 
of drinking water and where it is also used for w^ing the mash the purely 
]|^otrin foods — ^meat and bone meal, meat meal or ;!^ meal — ^may be reduc^ 
out altogether. 
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Lime in some form should be available to growing pullets even on free 
range, and one per cent, common salt should be added to the mash if meat 
meal is the only protein food used. 

The change from chicken ration to pullet ration should be brought about 
gradually during the period when the birds are from ten to fourteen weeks 
of age. 

Rations for Laying and Breeding Stock. 

The mash may be the same as for chickens from two to ten weeks of age. 

Cooked potatoes may take the place of mixed meals in the mash to the 
same extent and under the same conditions as in the case of the mash for 
growing stock. 

Similarly separated milk or skim milk may replace the meat and bone meal, 
meat meal or fish meal. 

One per cent, common salt should be included in the mash if meat meal is 
the only protein food given. 

Cod liver oil at the rate of one pint per cwt. of mash may be added to the 
mash of breeding stock. 

The grain feed may consist of either — 

(a) equal parts of wheat, oats, and barley, or 

(b) two parts oats and one part barley, or 

(c) oats alone. 

Two ounces of grain per bird may be allowed daily. 

Limestone grit, crushed egg shell or crushed oyster shell should alw^a} s be 
available, particularly if the birds have not access to free range. 

During winter raw mangels, turnips, cabbage or other green vegetal ;les 
may be given in the house or runs.^ Fresh supplies should, however, be 
provided daily. 

FaUming rations. 

Either (a) Finely ground oats, mixed with separated milk or skim milk, or 

(6) Equal parts finely-ground oats and finely-ground barley mixed 
with separated milk, or 

(c) 1 part by weight finely ground oats \ 

1 „ „ „ „ „ barley meal mixed witli 

1 pollard separated milk. 

1 „ „ „ cooked potatoes 



HiNTd ON Poultry Managrmrnt. 
(issued in March, 1940.) 


While it is inevitable that the poultry-keeping industry will be affected 
to some extent by the difficulty in the present emergency of procuring supplies 
of imported food stuffs and equipment it is fortunate that the great majority 
of poultry in this country are kept as a side line on general farms and, there- 
fore, under conditions that make the maintenance of flocks, even in the 
present circumstances, a relatively easy matter. 

In recent years a great increase in the use of imported foods for poultry 
feeding has taken place and many poultry keepers have come to regard maize 
meat and bone meal, meat or fish meal as indispensable in poultry rations. 
This is quite erroneous since home-grown cereals and potatoes provide 
suitable substitutes for maize, while separated milk or skim milk is the most 
suitable source of protein for all kinds of poultry. Accordingly poultry 
keepers who are in a position to grow sufficient oats, barley or wheat should 
not depend on outside sources for their supplies but should do everything 
possible to increase the area under home-grown cereals. Poultry-keepers 
who have to depend on purchased foods will find it increasingly difficult 
to continue in production and the organisation of their food supplies will 
have to be planned carefully. Although a substantial increase in the pro- 
duction of home-grown cereals is anticipated and while it is possible that the 
supply of imported foods will become more regular after a time, there is 
nevertheless an urgent need for Ve-organisation and better management of 
poultry flocks in order to conserve the food available and use it to the best 
advantage. 

High Quality Laying Stock : — The principal factor in successful commercial 
poultry-keeping at any time, but especially during a period like the present, 
is the quality of the stock kept. Maximum profits can be obtained only from 
birds of the highest productive quality that are fed, housed and managed 
properly. The maintenance and feeding of mongrel birds of poor quality, 
particularly when food is scarce and high in price, cannot be justified and it 
would be far wiser to give up poultry-keeping altogether than continue 
to keep such birds. Poultry-keepers should at the present time endeavour 
to improve the quality of their poultry. Those who already keep pure-bred 
birds should procure additional stock only from the best sources, while 
owners of mongrel flocks should take immediate steps to replace such stock 
with reliable pure-bred birds. For this purpose the facilities provided by the 
Poultry Stations established by the Committees of Agriculture should be 
fully utilised. At such stations hatching eggs and day-old chickens of excellent 
quality are available at reasonable prices. The breeding stock of these 
stations is specially selected by the Poultry Instructors and every precau,tion 
is taken to ehsure that the stock is healthy and free from disease. Hatching 
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day-old chickens and adult stock of high quality are also to be had 
from a number of poultry breeders throughout the country. 

Culling : — ^Amongst even the best flock of pure-bred laying pullets there 
will always be individual birds that arc bad layers and such unproductive 
birds should be rigorously discarded as they are a cause of considerable loss. 
Not only are the poultry flocks kept on many farms poor in quality but a 
large proportion of the birds are too old to give profitable egg production. 
Even pure-bred birds of good laying strain do not lay a sufficient number of 
eggs after their second year to enable them to be kept for commercial egg 
production at a profit. Hens over two years should therefore never be kept 
except for breeding pur|3oses. The culling of the older birds that are not 
used for breeding and of the younger unproductive birds should be carried 
out regularly and a considerable saving in food will thereby be secured. 
Culling should not be confined to adult birds but should be a routine practice 
from hatching onward. Weakly and unthrifty chickens and growing stock 
should be discarded or disposed of when noticed, and when the pullet laying 
flock is selected in the autumn only the best developed and most promising 
birds should be retained. Such methodical culling would have a beneficial 
effect not only on the returns from poultry-keeping but also on the health 
of the poultry in the country. Instruction and demonstrations on culling and 
on the methods of identifying unproductive and unhealthy birds may be 
obtained from the Poultry Instructors. 

Feeding : — The provision of suitable foods for poultry is the most immediate 
problem as supplies of the imported foods normally used for poultry feeding 
are irregular and restricted. To the great majority of poultry-keepers in 
this country the provision of suitable foods should present no difliculty as 
home-grown oats, barley, potatoes and wheat are excellent substitutes 
for imported maize, while skim milk or separated milk is even more suitable 
for all classes of poultry than any of the concentrated protein foods like fish 
meal, meat and bone meal and meat meal, considerable quantities of which 
are imported into this country. 

The necessity for utilising all available food to the best advantage and 
avoiding the wastage of food involved in maintaining old, unhealthy and 
unproductive stock has been mentioned. The more general use of wet mash 
feeding is recommended at present as it is less wasteful than dry mash feeding 
and moreover it facilitates the utilisation of cooked potatoes and kitchen 
offals. Considerable waste of food often occurs where careless feeding 
methods are practised. Under the conditions obtaining on many farms 
where suitable hoppers are not provided there is invariably loss of food, 
especially with chickens, owing to scattering of dry mash on the floors of 
poultry houses or on poultry runs. Feeding in the open by throwing grain 
or mash on the ground outside the poultry house is not only wasteful but 
ukolihriy to spread disease, and the scattering of grain in the litter in poultry 
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houses especially where the houses are not kept perfectly clean is objectionable 
for the same reasons. 

Management : — ^The management of young and adult poultry is of the 
utmost importance particularly at the present time. In recent years indoor 
or intensive methods of brooding chickens have supplanted older methods 
of brooding on most farms and even intensive methods of keeping laying 
birds have been adopted in some places. These methods which may be 
feasible in normal times cannot be recommended in the present circumstances 
as it may not be possible to provide the complete rations required by birds 
kept under such conditions. The value of cle an range for the development- and 
health of growing stock and for the maintenance of health in adult poultry 
has long been recognised and outdoor methods of brooding, rearing and 
management should therefore be employed to the* gre^atest possible extent. 
The provision of ample range for poultry should be no problem whatever to 
the majority of poultry-keepers in this country, yet on many farms although 
ample land is available the poultrj'^ are constantly confined to small areas 
and thereby subjected to all the disadvantages of highly intensive poultry- 
keeping. Chickens should be allowed on to grass runs a couple of weeks 
after hatching. It is essential however that they should have access only 
to fi*esh ground and on no account should chickens be allowed on to ground 
on which adult poultry are kept. The brooding and rearing ground should 
be entirely apart and no poultry other tlian chickens should ever have access 
to it. Best results will be obtained if fresh brooding and rearing ground 
is used each year. The importance of providing separate land for growing 
and adult stock cannot be over-emphasised, as it is a fundamental necessity 
for the raising of healthy young stock. The separation of young and adult 
stock may appear difficult on many farms but with proper organisation 
it is by no means impossible. Adult poultry of all kinds should also be allowed 
to range as much as possible, not only because birds on free range are healthier 
but also because a good range provides much supplementary food in the 
form of insects, seeds and even young grass and clover. The fullest use 
should be made of stubble after the com has been removed in autumn and 
where danger from foxes does not exist both growing and adult stock might 
be run on the stubble. Portable houses could be usefully employed at this 
time of the year. The removal of the birds from their usual quarters provides 
the opportunity for resting, treating or even cultivating ground on which 
poultry have been kept for a number of years. 

Housing : — In periods of world crisis the cost of building or erecting 
poultry houses is usually very high and consequently it is questionable if 
expenditure should be incurred on the erection of peimanent or semi-peiman- 
ent houses at the present time. The use of portable, slatted-floor houses 
on free range is much more economical, as these houses provide greater 
adiEM^mmodari^ per unit of floor area than any other type of house. Moreover 
they can be used for different classes of birds. On many farms existing 



buildings can at little cost be converted into suitable and satisfactory 
poultry houses. When such houses are used arrangements should be made 
so that the birds have access to a grass field and not to the farm yard. 
Whatever kind of houses are used they should provide ample floor and 
perch space, sufficient light and ventilation and tliey should at all times 
be kept in a clean and sanitary condition. 


Food Produciion in the Garden : Seasonal Operations. 

(issued in July, 1940). 

The value of vegetables as human food is generally recognised and it is 
regrettable that at certain periods of the year even ordinary vegetables 
are sometimes so scarce and dear as to make their general use impracticable. 
It is, therefore, of the greatest importance that cottage gardens and all 
other available land should be utilised to the greatest possible extent so as 
to ensure a supply of vegetables throughout the year. 

Considerable areas of gardens are frequently allowed to lie idle during the 
winter and early sf)ring months instead of carrying useful crops. Owners of 
gardens are advised to take immediate steps to plant certain vegetables 
for winter use and to sow seeds of others for spring supplies. 

Plants of Cabbage, Kale, Savoy, Cauliflower, Broccoli, Lettuce, Leeks 
and Celery arc still procurable and it is not yet too late to plant them out 
in well prepared sites. Ground from which a crop of early potatoes has 
been dug is ideal and is usually rich enough to encourage rapid growth. 
As the success of these crops depends mainly upon a quick start in growth, 
it is essential that no delay should occur in getting the vacant ground planted. 

The sowing of vegetable seeds is equally important at this time of the year. 

To produce Cabbage for cutting next April and May, seed of Offenham 
or Flower of Spring should be sown in a fine seed bed as soon as possible. 
Another portion of the seed bed shouldf be sown in mid-August with Onion 
seed of the varieties Reliance and Solidity to produce large bulbs next year. 
White Lisbon sown at the same time will produce Onions for use as scallions 
next spring. 

If Cauliflower seed is sown in mid-August and the plants protected by a 
frame or other means until planting time in April, useful heads will be pro- 
duced next June. 

A crop of Lettuce may still be obtained before October if seeds are sown 
immediately. Seeds of the White Passion and Imperial varieties should be 



atma. about the middle of August and bansplanted during October into 
suitable quarters for wintering. Hiese varieties are quite hardy and wifi 
produce excellent heads for spring use. 

For more detailed information consult the Instructors in HortioUture 
and read Leaflet No. 86 (The Vegetable Garden) copies of which may be 
obtained, free of charge, from the Department of Agriculture, Dublin. 



FEEDING STOCK ON HOME PRODUCED 
FOODSTUFFS. 


BY 

E. J. Shekhy, D.Sc., F.R.C.Sc.I. 

Even in peace time dependence on imported feedin^j stuffs leaves the 
stockfeeder at the mercy of every economic factor wliich controls their 
supply and cost, but when war interferes with sea-borne commerce, rendering 
importation more costly and su]>plies curtailed and irregular, the increased 
production at home of stock foodstuffs becomes imperative. 

The item of feeding which is available in greatest abundance in this country 
is pasturage, and it is a matter of primary importance that it should be used 
to the best advantage. Generally speaking, grass does not become abundant 
until mid-summer when there is indeed an excess. In late summer and 
autumn the permanent pasture has begun to fail and in winter the amount 
of feeding which it provides is very small indeed. A supply of pasturage 
in the spring and early summer, when as a rule grass is scanty, is of appreciable 
benefit to cattle and sheep and it is possible to advance growth by some 
three weeks by the application of farmyard manure in winter or of nitrogenous 
fertiliser in early spring. Similarly an extension of the effective pasturage 
period later into the grazing season can be produced by winter manuring 
with dung or a phosphate fertiliser. Generally speaking, manuring effects 
a very considerable increase in pasture productivity throughout the season, 
renders the grass more palatable and raises its nutritive value. The necessity 
for destroying pasture weeds may appear too obvious to mention, yet quite 
an appreciable portion of the land which would otherwise be producing the 
best of stock food, is, year by year, taken up with thistles, ragwort and such 
useless plants. The topping of the grass flowering heads in July, apart 
from its effect in suppressing weeds, does much to thicken the sole of pasture 
and to increase its stock-carrying capacity. Grazing the different fields in 
rotation also increases productivity and helps to maintain the nutritive 
content of the pasture at a high level throughout the entire season. Many 
of our pastures are unproductive because of poverty and unsuitable flora, 
and the ploughing, manuring and re-seeding of these would correspondingly 
increase the effective pasture acreage. At a time when the greater pro- 
duction of home-grown foodstuffs is so very desirable more can be done for 
the better feeding of cattle and sheep by better grassland husbandry 
by any other single activity. 
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No matter how well managed, however, pastures yield little before April or, 
in some parts of tlie country, May ; and even when the aftergrass is taken 
into account pasture needs to be supplemented with other foodstuffs from 
September onwards if stock is to be kept thriving and productive. For 
cattle and sheep and also to a lesser extent for pigs, an excellent supplementary 
feed for the period from the first of October to the beginning of the new year 
is obtainable from forage crops. Rape is an exceedingly useful food for 
fattening sheep over tlie winter season. Cabbage in October maintains the 
milk yield of cows and }>romotes growth and thriftiness in calves and young 
Stock. Kale in November and December serves a similar purpose for cattle 
and, if needs be, may be usefully omployc'd for sheep feeding also. These 
and other kinds of forage crops sup])lcmcnt pastures and,^if available in 
abundance, may su})ersedc concentrated foods or other fodder or roots 
for tiu* feeding of cattle or sheep before the new year. Thus the supplies for 
ttie winter feeding period proper may be conserved by growing forage crops 
for feeding in late autumn and early winter. At that time there is still some 
grass but if stock obtain no other feeding they dc'cline, milk yield drops 
and the animals enter the more severe winter period in a weak and, of course, 
unproductive condition. 

« 

The eommencoment of the winter feeding period proper is thus postponed 
by the use of some of those farm-prodiK;ed forage crops whi(*h grow so freely 
and liberally in this country. Indeed, in the more shell, <Ted ))arts kale, 
which withstands winter conditions well, may be available into the new year. 
After the winter period proper^^ to which special reference will be made 
later, a season is reached wlien the growdh of pasture is awaited and when 
the haggards and barns are rapidly emptying. For the heeding of cattle 
and sheep and. to a lesser extent pigs, at this time, i.e, in laic March, April 
and early May, ficoording to location, farm-grown forage ero})s may again 
be made available. The following are suitable for cutting and feeding in the 
house, yard, or on bare pasture — hardy greens, rye, vetch, and oat mixture, 
rye grass. Rape too, may be grown tall enough for cutting but if grazed in 
autumn it is more suitable for gnizing again in spring. Spring forage (Tops 
afford a very nutritive and succulent supplement to the rather bare spring 
pasture and to the dry fodder or concentrated foods whi(‘h by this time 
have beciome almost (^xJiausted. Frequently grass is rendered late by un- 
favourable spring weather in which ease the forage crop proves of very special 
benefit and, even though there is a favourable spring for grass and the forage 
is not so much needed, nevertheless the feeding of the forage spares the grass 
for conversion into silage for subsequent winter feeding. ’ If forage crops are 
abundant they may form the sole food of cows, young and store cattle 
and sheep at this time of year. When reliance is placed on forage crops 
for fbeding over a considerable part of the spring it is advisable to grow 
a variety of them and to have them sown in breaks so that different succes- 
sively-sown strips will mature in rotation. 
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Empliasis has been laid on grass including, of course, clover, and green 
forage crops because by the better utilisation of pasture and by the greater 
production of cabbage, kale, rape, vetches, rye grass, etc., farmers can go 
a long way towards avoiding dilhcultics due to the curtailment of imported 
foodstuffs. To su])plemcnt the forage crops in the ])re- and post-winter 
periods and to supply the major ]>ortion of the dietary, for cattle at any rate, 
in winter the stock feeder can have abundance of good hay, well-made 
silage, straw, roots, and potatoes. 

The quality of hay is a matter of imj)ortancc. Hay cut in the early llowering 
stage and made up wttli the minimum of exposure to weathering inlluences is 
half as good as barley. On the other hand if euttijig is postponed till the 
seeding stage is reached and if there is undue delay in the making, thus 
subjeeting the material to excessive • wcatlicring, tlic hay has a value of 
only one-qua,rter that of liarley. It- is true tliat the deprt eiation and (l<*grce 
of loss in euring is affected by the weather conditions, but the management 
factor is also im])ortant as the following ligures, which re()res(‘nt rc'Siilts 
obtained in this (^onntry, sliow 

Losses in HaifmaJdn^ fioyn date of cutting to time of consumption. 


In good hay-making wcatlicr 
In very bad hay-making weather 


With good 
management 

/o 


With indifferent 
management 
33% 


58% 


Hay should not alone be well mad<‘ but carefully fed. The nc(‘essity for 
preventing waste in the haggard is ])erhaps too obvious to mention, and since 
it is wise to reserve the greater portion of the hay till the latter ))art of the 
wnnt(T it should, in view' of the long storage period, be very carefully conse rved. 
It is a great mistaken to feed hay in excessive quantity. This is w'asteful of 
food and may do more harm than good to the animal. Hay should be 
rationed according to reepiirements so as to make the most of this valuable 
fopdstiiff. 


Pro])erly-made silage, w'hcther from grass or clover or from otlier crops 
spec'ially grown for the purpose, is an excellent foodstuff. It coiitains all 
the nutritive value of the green material from which it is made. It is palatable, 
siiceulcnt, and rich in protein, minerals and vitamins, as well as the oiluT more 
familiar food ingredients. As a food for milch eow\s, fattening and store 
cattle, calves and, to a lesser extent, sheep it is very strongly recommended 
and, because of its composition, it is a great help in a time of emergency to 
balance ” the ration for these animals. 


Good straw has for cattle a feeding value equal to one-quarter that of 
barley so that at the present price of the latter the straw is a valuable food- 
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staff* For store cattle from the age of one year upwards, for fattening stock 
and for dry and very low yielding cows it should be used as an alternative 
to hay. The coarser straw should, if necessary, be reserved for bedding 
so that at no time may good fodder, especially good hay, be sacrificed for 
this purpose. Again, when fodder is scarce the collection of furze, rushes, 
ferns, sand, etc., for use as litter helps considerably in the feeding problem 
by saving the fodder. Though straw from all cereals may be fed the oat 
straw is of superior quality, and the cutting of the oat crop slightly on the 
immature side improves the feeding value of the straw. 

Roots are a well-known winter feed and, while their use has been decried 
in recent years, they arc an abundant source of nutriment even though they 
are by no means “ balanced.” Carrots can be used to form quite a consider- 
able part of the dietary of the horse, for which purpose they are of special 
value in the maintenance of health and of skin condition. Mangels are best 
reserved till after the new year as they improve in food value while maturing 
in the pit. Both turnips and mangels in season may, if other foods are 
scarce, be very liberally fed to cattle, but moderate amounts in a mixed 
dietary give correspondingly better results. Both may be f<‘d to slieep but 
the turnip is preferable. As regards pigs, dry sows may be fairly liberally 
fed on mangels or turnips and, in the event of s(‘arcity of other foods, the 
boiling of turnips for young and fattening pigs is justifiable. Young pigs 
can utilise only such a small proportion of roots in the raw condition 
that the use of raw roots is scarcely worth while. 

Uncooked potatoes may be utilised to replace roots in stock feeding and a 
useful guiding principle is to feed half the quantity of potatoes that one 
would of roots. In large amounts they are rather laxative, and even in 
moderate quantity they should be introduced gradually into the dietary. 
For dry sow\s they may also be used raw in considerable proportions. When 
cooked the potato may form quite a large part of the ration of pigs and poultry. 
Up to one-half of the meal allowance in an all-meal ration may be replac^ed 
by boiled potatoes without any serious rediu’tion of productivity and, in the 
case of pigs, even a larger proportion of potatoes may be used. It should be 
remembered that it takes 4 parts of potatoes to provide the same amount 
of nutriment as 1 part of meal so that if 4 pounds of meals were to constitute 
the allowance of a pig on an all-meal dietary and if potatoes were used 
to replace half the meals the dietary would then consist of 2 pounds of meal 
and 8 pounds of potatoes. 

The other home-produced classes of feeding which are available are : — 
grain, especially oats and barley and to a lesser extent wheat, and (in re- 
stricted .areas) rye ; separated milk ; fish meal (very limited quantity) ; 
meat meal (limited quantity) ; brewers and distillers grains ; malt combings 
(limited quantity) ; sugar pulp ; bran ; pollard. Mention should also be 
oiade of stillage or potato alcohol wash which in the neighbourhood of 
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the alcohol factories is available during the manufacturing season. A very 
limited quantity of home-produced oil cakes, namely linseed, palm nut, 
coconut and earth nut, is available but the production of these, with the 
exception of linseed cake, depends on the importation of the raw materials 
from which they are made. 

Luckily the maize which is so freely obtainable in peace times can be 
replaced in the feeding of all sorts of stock by home-grown com. For the 
feeding of cattle and sheep, oats and a proportion of barley can be substituted 
for maize, while in pig feeding the place of maize may be taken by barley 
and a proportion of oats. It is true that in the colouring of yellow maize 
there is a food factor namely vitamin A, which is absent from all home-grown 
cereals, but fortunately grass, green forage crops and all sorts of green food, 
carrots, green silage and, to a lesser extent, good hay and tiirni])s (!ontain 
this factor and are obtainable on the farm in abundance. The shortage 
of oil cakes in war-time constitutes a different problem because these have 
been used to ‘‘ balance ” in a concentrated mixture the home-produced 
cereals in th(‘ food factor known as prott‘ins or albuminoids. Wheat, barley, 
oats, rye, })ollard and bran, as well as such foods as roots, potatoes and sugar 
pulp are all comparativ(dy low in protein, and while they make a reasonably 
good ration in themselves, they do not yield the best results when used alone. 
Separat(‘d milk, dried grains, malt combings, xind meat (and fish) meal are 
rich in this })rotein factor but there is not enough of these foods to replace 
the imj)orted oil cakes. Fortunately the soil and climate of this country, 
in most ])arts, are very well suited to the production of a high protein food, 
nauK^l}' beans, which “ balances ” the meal ration and is suitable for all 
stock. Farmers should, therefore, include in their extra tillage an area of 
field beans. With a couple of hundred thousand acres of beans, and an extra 
half-a-million acres of corn for feeding stock, together with tlie increased 
supplies of the other feeding stuffs already mentioned, livestock productivity 
could not alone be maintained but be veiy^ considerably extended. The 
limited output of meat and fish meal, both of which are very rich in essential 
minerals, also creates a difficulty in the supply of sufficient minerals, especially 
to pigs and poultry. It so happens that good pasture, green silage and all 
green forage crops are very rich in both' protein and minerals, and by fully 
utilising pasture and forage crops not alone for cattle and sheep but also for 
pigs and poultry, i.e. by providing green food for the greater part of the 
year, the problem of protein and mineral shortage on the farm is reduced 
to very small dimensions indeed. 

It should be always borne in mind that the problem of farm feeding 
is a dual one, namely (1) the provision of abundance of food and (2) the giving 
of a dietary which contains all the ingredients necessary for the maintenance 
of health and for the promotion of good growth and production. 

The feeding of sheep considered firom this dual aspect presents no difficulty 
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whatsoever provided there is abundance of grass, including some young 
or renovated pasture, autumn and spring forage crops, together with good 
hay and roots and silage. Where trough feeding is neceessary any of the 

following is quite suitable, namely : — oats alone ; or a mixture of oats and 

sugar pul}) ; or oats, sugar pulp and dried grains ; or any of these together 
with a small quantity of cake, if available. The important })oint is to ensure 
the provision of good nutritive green material including young grass or 
forage crops for ewes and Iambs, and rape or othe^r similar food for autumn 
and winter fattening. 

Similarly in cattle feeding the su}ipJy in abundance of the various farm- 
produced foodstuffs is far more important than undue concentration on the 
formula for the meal mixture. Better grassland hus})andry, more forage 
cro}^s for autumn and spring, better hn,y. more silage and roots 

render the problem of cattle feeding an easy one. Calves must have 

meals, but when milk is available together witli good hay or ])asture, as the 
case may be, the “ balancing *’ of the meal mixture in itself is not n matter 
of concern. In these eireumstanecs crushed oats alone is quite suitai>le and 
when fed dry is more suitable for the production of healthy calves than many 
of the badly-})re})ared gruels used for (ialf-fecding. Suitable meal mixtures 
for calves are oats a.nd ])arley meal ; oats and maize meal (or maize flake) ; 
oats and flaked wheat ; oats and any of the otlier foods mentioned together 
witli a little linseed cake (if available) ; and oats and beaus mixed in e(}ual 
proportions. Fingered or sliced roots are a valuable addition to the dietary 
of the calf in winter. (Crated raw })otatoes in small quantity are similarly 
useful. In the absence of roots a mixture consisting of 3 )jarts of oats, and 
one part of sugar }3ulp, ]>oth fed dry, maintains tlie bowels in healthy activity. 
If separated milk does not form })art of the calf's dietary the inclusion of 
10 per cent, of meat meal in tlic meal mixture ” balances “ the ration in 
respect of protein and minerals. Should meals not be available in snflieient 
quantity boiled potatoes with possibly a little boiled turnips may be mixed with 
what meals are available. Uncooked cereals should liot be fed in a slop{>y 
form to the calf, i.e, they should not be merely mixed in a slop with either 
water or milk. Cereals should either be fed dry and uncooked or sliould be 
cooked into a mash. In all cases it is very important to add a pindi of salt 
to the calf food while feeding with meals continues. The money exjiended 
in rearing calves is largely wasted if, because of insuflicient care, their progress 
is cheeked when they are about six months old. Some meal or mash feeding 
in addition to })asture, good hay, and roots should be continued till such 
time as the young stock can continue to make good }>rogress on the coarser 
foods alone. 

The house feeding of dairy cows in winter should depend on the 
quantity of milk which the animals produce. Dry animals do quite well 
on straw and a little roots or silage together with what grass there is on the 
pastures. Cows giving a considerable amount of milk must have some meals, 
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though low-yielding animals may be confined to a mixture of hay and roots 
or to silage alone which is an excellent food for dairy cows. 

The following are a few specimen rations. 

For a cow giving 1 gallon of milk daily : — 


No. 1. (a) 

Hay 

1 stone 

(b) 

Straw 

h » 

(c) 

One of the following : — 



Roots 

4 „ 


Cabbage or kale or other forage crops 

4 „ 


Potatoes 


No. 2. (a) 

Silage 

4 stone 

(b) 

Hay 

i 

'or a cow yielding 2 gallons of milk daily 


No. 1, (a) 

Hay 

IJ stones 

(b) 

One of the following ; — 



Roots 



Forage Crops . . 



Potatoes 

-2| „ 

No. 2. («) 

Silage 

4 „ 

(b) 

Hay 

1 „ 

No. 3. (a) 

Hay 

h .. 

(b) 

Roots . . ^ . 

/■4 „ 


or Potatoes j • • 

\2 „ 

(c) 

Silage 

3 „ 


Cows giving over t wo gallons daily should have extra feeding proportionate 
in amount to the extra milk yielded, and the following arc examples of 
suitable meal rations which should be^iven in addition to any of the immedi- 
ately preceding rations at the rate of lb. for each gallon of milk in excess 
of 2 gallons which the cows produce : — 

No. 1. (a) One of the following ; — 

Oats . . . . . . . . 4 or 5 parts. 

Oats and barley mixture . . „ „ 

Oats and bran mixture . . . . „ „ 

Oats and flaked wheat mixture . . „ „ 

Oats and sugar pulp mixture . . „ „ 

(b) Oil cake and/or a mixture of oil cake and 

meat meal as obtainable . . . . 1 part. 
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No* 2, (a) Oats . . . . , . . 1 part. 

(b) Dried grains , . . . . . 1 „ 

No. 8. {a) Oats . . . . . . . . 1 ,, 

(b) Malt combings . . . . . . 1 ,, 

No. 4. {a) Oats . . . . , . . . 2 or 8 parts 

(ft) Beans . . . . . . . . 1 part 

Thus a cow yielding 8 gallons daily would receive the allowance outlined 
for a 2 gallon cow together with 8| pounds of one of the meal mixtures ; 
a 4 gallon cow would get the 2 gallon cow allowance together with 7 pounds 
of one of the meal mixtures. 

It is always advisable to add a pinch of salt to whatever meal mixture is 
fed or, if it is mixed in w^ith a quantity of the meal, to add 1 lb. of salt to 
each hundred-weight of the mixture. The above meals are in themselves 
somewhat deficient in protein, but if the hay is of good quality and some 
forage crops are available for autumn and spring, and good silage is obtainable 
for winter feeding there will be a considerable amount of protein forthcoming 
from these sources and the entire dietary will contain sufiicient of this 
necessary food fixetor. 

The feeding of fattening cattle in the house or stall wdtii home-grown 
foodstuffs presents no difficulty. Straw, hay, roots (or potatoes) and silage 
should form tlie major portion of the dietary : the addition of a little green 
forage promotes health, improves the appetite and hel]>s to balance ’’ up 
the ration but this is not necessary when a sufficiency of good silage is available. 

In addition the following are suitable meals : — 

No. 1. (a) Oats. 

(ft) One of the following ; — 

Barley. 

Sugar pulp. 

Barley and pulp. 

Barley and ])ollard. 

No. 2. Mixture 1 supplemented by oil cake (as available) to form 
one-eighth of the ration. 

Np. 8. {a) Oats. 

(ft) Beans. 


No. 4. 


Oats alone. 
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Salt should always be added to the meal allowance in the proportion of 1 
lb. of salt to each hundredweight of meal. 

The dietary of the pig must be considered with much care so as to avoid 
ill-health and unthriftincss due to a deliciciicy of any food factor. Where 
there is a reasonable supply of separated milk and even a limited supply of 
green feeding there is no danger of such a deficiency and any suitable mixture 
of cereals or other home-produced foodstuffs with the milk and green feeding 
makes up a complete ration. As already mentioned yellow maize, which has 
been so freely used in this country for j)ig feeding, contains a food factor 
namely, vitamin A, which is practically absent from all home-produced pig 
foods with the exception of green fodder, namely grass, clover, cabbage, 
rape, kale, vetches, etc. Tliis vitamin A factor which provides for growth 
and thriftiness is as important in pig-feeding as the light factor which prevents 
cramp and rickets. Hence the emphasis on a supply of green feeding, 
whether as a pasture or otherwise, for pigs as well as for other stock. 
A continuous supply of green food for the greater part of the year for the 
purpose of supplementing meals is almost a necessity when jiigs are confined 
entirely to homc-])roduced feeding stuffs. Not alone docs it supply the 
essential vitamins and minerals but also very valuable protein materials. 

In the summer season dry sows can obtain almost sullicient food Jrom 
pasture or green forage crops and in the winter season from raw potatoes, 
raw turnips and mangels supplemented by a run on pasture or by other green 
tV‘cding. On the approach of farrowing it is necessary to get the sow into 
forward condition and some meals are necessary. Any of the meal mixtures 
detailed below for pig-feeding purposes may be used for the sow as a supple- 
ment to the coarser foodstuffs already mentioned. The suckling sow should be 
liberally fed. For her the dietary suitable for a dry sow should be supple- 
mented by a meal mixture, any of those detailed for young pigs being 
suitable. 

In the trough-f ceding of bonliams it is nee(*ssary to exercise special care 
in the choice of foods as their digestive system is very readily disorganised. 
Some bran and pollard should be reserved for tiicm, and a little 
boiled potatoes may be added. Oats, sugar pul}> and e ven barley in high 
proportion are not suitable for young bonhjxms. A little green feeding, 
i.e., pasture, cabbage, kale, rye grass, rape, etc*., is of particular value to 
prevent unthriftiness and to enable weaklings to keep pace with the stronger 
litter mates. The w^eaning is a critical stage and, in the absence of a liberal 
supply of yellow maize, some green feeding is essential. Even with maize 
the green food is highly beneficial especially in preventing members of the 
litter falling seriously behind the others and becoming unthrifty. In addition 
to a green food supplement the following are suitable mixtures for young 
pigs 
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No. 1. (a) Bran. 

(b) Pollard. ' 

(c) Boiled potatoes. 

(d) Separated milk. 

No, 2. (a) Bran. 

(b) Oats, 15 per cent, of ration. 

(c) Barley. 

(d) Kitchen refuse. 

(e) Separated milk or meat meal 10 per cent, of ration. 

No. 3. (a) Wheat. 

(b) Boiled potatoes (or boiled turnips). 

(e) Beans, 20 per cent, of ration. 

(d) Ground limestone or sterilised bone flour 1 per cent, of 

ration. 

(e) Common salt 1 per cent, of ration. 

Older pigs benefit similarly by an allowance of green feeding, given daily 
or at least 3 or 4 times per week. From the age of 14 weeks onwards any 
of the following meal mixtures is suitable. 

No. 1. (a) Barley or pollard or a mixture of both. 

(5) Oats 80 per cent, of the ration. 

(c) Kitchen refuse. ' 

(d) Separated milk or meat meal 6 per cent, of ration. 

No. 2. (a) Pollard. 

(5) Sugar pulp 15 per cent, of the ration. 

(c) Potatoes —(see earlier reference on page 244) or boiled 
turnips. 

No. 3. (a) Wheat 

Oats j 

Barley J equal parts. 

Sugar pulp j 
Beans ) 

(b) Sterilised bone flour or ground limestone 1 per cent, of ration. 

(c) Common salt 1 per cent, of ration. 

Whatever foodstuffs are available for trough feeding to pigs, calves, dairy 
cows or other stock some organisation is necessary so as to facilitate the 
work of feeding, to prevent grievous errors in the rationing, to avoid waste. 
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and to make animal feeding an interesting task rather than monotonous 
drudgery. Space to prepare the mixtures and suitable storage are essential. 
A loft or a concrete floor in the food house may be temporarily elearctl for 
the mixing process and th<‘ only other c‘(iuipment ncxxlcd are compartments 
close at hand in which the rcs])eeliv( mixlurcs m<iy be; stored for use. Metal 
bins make suitable storage but ibey arc (Expensive. Wooden ones may be 
used instead, or alternatively a few j^ariitions may be run out from a wall 
with a (‘onvenieiit spa.ee between Ihem, thus making u number of eom- 
partmejits which are most (;onveni(‘nt botli for filling find from which to 
remove the daily feeds us require<f. A card Ining up in each eom])artmcnt 
naming the ])urpose for wlikh the feed is to be us(‘d and giving the formula 
of the mixture compk'tes tlu^ necessfiry organisation. A little thouglit and 
time spent in arninging sneli facilities make for more ])rogress than rmuih 
slavisli ;uid unmethodical jihysieal vvoik. 

(Hee eiv(‘d for t>nl)lieation on J2lh January, 1940.) 
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MARKETING OF IRISH APPLES 

Of all fruits grown in this country none is more suited to the climate 
and soil than the ap])le. It is not surprising, therefore, to had that about 
half the area under fruit is devoted to apple growing and that apples constitute 
the most important item in our total fruit output. The area under apples 
has increased materially since the beginning of the century ; this increase is 
due mainly to the encouragement and assistance provided under the Educa- 
tional and Production Schemes of County Committees of Agriculture. The 
main demand for apples in this countr\’ is for eating and cooking purposes 
but there is also a fairly substantial market for apples suitable for canning 
and for the manufacture of cider and jam. 

While the production of apples has been increasing, the system of marketing 
has not been all that could be desired. Some growers have for a number of 
years efficiently graded their apples and marketed them in suitable boxes, 
but for the most part marketing has not been satisfactory. The necessity 
for grading and sizing has been ignored by many growers and the container 
which has been mostly used, namely the 9-st. barrel, has proved unsuitable 
for the proper display and marketing of high-grade fruit. Other undesirable 
features were a tendency to market certain varieties of apple before their 
proper season and a serious l^ck of co-ordination of marketing activities 
on the part of the suppliers. All these factors operated to keep the price 
of Irish apples generally at a rather low level. 

To remedy the unsatisfactory state of affairs described in the preceding 
paragraphs the Department of Agriculture has prepared a scheme under 
which it is hoped that the bulk of the Irish apple croj) will be marketed in 
1940 and subsequent years. The scheme is a simple one and can be described 
very briefly. The Minister for Agriculture is taking steps to register a Mark 
for home-grown apples and other horticultural produce under the Industrial 
and Commercial Property (Protection) Act, 1927. The purpose of the 
Mark will be to indicate that the produce to which it is applied conforms 
to official requirements in regard to grading, packing, and other matters. 
Persons or bodies engaged in the growing or marketing of apples who under- 
take in writing to observe conditions laid down by the Minister for Agriculture 
may be granted licences to use the Mark in connection with apples marketed 
by them. Printed labels incorporating the Mark will be distributed by the 
Department of Agriculture to licensees^ who will not be allowed to use the 
Mark apart from such labels. Each licensee must undertake to market 
not less than 10 cwt. of apples of the current crop, and must pay a fee cal- 
culated at the rate of Id. for each label supplied. 
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As has been indicated above, licensees under the Apple Marketing Scheme 
will be required to grade and pack their fruit in accordance with the directions 
of the Minister for Agriculture. Three grades — Extra Select, Select and First 
Grade — are specified for dessert apples, and two grades — Select and First 
Grade — ^for culinary varieties. The diameter of Extra Select desserts must 
not be less than 2 ^ and each apple must be free from blemish, injury or 
disease, and be typical of the variety ; the shape must be normal and the skm 
unbroken. Similar provisions apply to desserts of the Select Grade, except 
that surface blemishes due to scab spot or other cause are permitted up to a 
maximum total area of ^ square on any one apple. First Grade desserts 
must have a minimum diameter of 2"^ and surface blemishes on any one apple 
must not exceed J"' square in all. Select Grade culinaries must have a diameter 
of not less than 2J'' and must be free from blemish, injury or disease. First 
Grade culinaries must be not less than 2 ^" in diameter and surface blemishes 
should not exceed in the aggregate an area of f'" square. 

Apples marketed under the scheme must be packed in Bushel Boxes 
(desserts and culinaries), Half-Bushel Boxes (desserts) or 5-stone Boxes 
(culinaries). The boxes must be lined with paper or corrugated cardboard 
and sheets of the latter material placed above and below the fruit. Each 
apple packed in a Bushel or Half-Bushel Box must be wrapped in tissue 
paper of a suitable size. Packed boxes will be inspected by the local Instructor 
in Horticulture or other authorised officer, who will signify his approval 
of each box by signing and dating the relevant official label in the space 
provided. The label also shows the variety and grade of the fruit, whether 
the apples arc dessert or culinary, the number of apples in the box (except in 
the case of the 5-Stone Box, when the weight of the apples will be shown 
instead) the date of packing and the name of the licensee concerned. 

It is hoped that many growers who were, perhaps, reluctant in the past 
to apply strict standards of grading and packing on their own initiative will, 
now that ollicial standards have been fixed and protected from abuse by 
a Government Mark, realise the advantages to be derived from orderly and 
efficient marketing and will adopt the scheme formulated by the Department 
of Agriculture. There is no doubt that the consuming public and the trade 
will also welcome a scheme which will make available to them fruit of good 
and uniform quality in much greater quantity than heretofore. 



SALMON OF THE RIVER SHANNON. 


By 

Abthub E, J. Went, Inspector of Fisheries. 

1. Analysis of the Stock of 1928. 
INTRODUCTION. 

The River Sliannon, before the initiation of the Hydro-Electric Scheme, 
had a world- wide reputation as a salmon river. The construction of the great 
dam at Parteen in 1928-1929 completely altered the conditions under which 
salmon could reach the spawning grounds and it was, therefore, tliought 
advisable that a knowledge of the life history, age and growth of the fish both 
before and after this change should be obtained. A paper by the late Rowland 
Southern, 1928, (5) dealt with the material collected in the years 1924, 1925 
and 1926. The present author examined the material for 1927 and this 
paper represents simply a further stage in this series of investigations. 
Although over ten years had elapsed since the collection of the material, 
it was considered sufficiently important to carry on the investigation for 
those years in which the stociks of salmon were not affected by the Hydro- 
Electric Scheme. More recently, however, examination of samples of 
smolts has been carried out with the intention of determining the rate of 
freshwater growth and the age of the smolts under the new conditions 
prevailing in the River Shannon and the results of the examination of smolts 
for the year 1938 forms Part II of this paper. No material was obtained 
from adult fish after the year 1935 as salmon fishing in the Shannon estuary 
and in the river itself was only carried on by a few people. With the gradual 
revival of the River Shannon as a salmon river it is hoped to recommence 
in the near future the collection of material from adult salmon. 


NOMENCLATURE. 

The nomenclature used by workers on salmon in recent years has been 
adopted throughout this paper. The life of the salmon is normally j[iivided 
into three periods. Firstly, there is its life in fresh water as a parr, from 
the time when it is hatched until it assumes the smolt livery and descends 
to the sea ; secondly, there is its life in the sea before it returns to the river 
to spawn { thirdly, there is the period which it spends again in fresh water 
from: the time it re-enters tlie river until it dies after spawning or returns 
to the sea as a kelt. We know nothing of the details of the second pmod 
except what can be determined by scale ipeading. 
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Salmon sae classified primarily by age groups, ttiat is on the duration of 
the second period spent feeding in the sea. Those fish which cease to feed 
in tile sea during the winter months and return to fresh water early in the 
year, or in some cases during the winter months, with reproductive organs 
only slightly developed, are called “ spring fish,” Le., “ small spring fish,” 
large spring fish ” or “ very large spring fish ” according as they have sjient 
two, three, or four winters feeding in the sea. Those fish whicdi have resumed 
feeding in the spring of the year in whicli they re-enter fresh water and 
which will spawn in the following winter arc called “ summer fish.” They 
are known as “ grilse ” or “ peal,” “ small summer fish ” or “ large summer 
fish ” according as they have spent a little more than one, two or three 
years respectively feeding in the sea. 

The term “ class ” is reserved for the various age categories of smolts, 
one year smolt class, two year smolt class, etc. 


MATERIAL. 

Tlie material used in this investigation consists of 1,140 sets of scales 
and data taken in 1928 at the Lax Weir Fishery, at the head of the tideway, 
about one mile above Limerick and from the rod catches in the stretch of the 
river from O’Brien’s Bridge to Kilkiloe. I am deeply indebted to Mr. Liam 
Forde, Fisheries Director of the Electricity Supply Board, formerly 
Manager of the Lax Weir Fishing Co., and Mr. P. Whipp, late of Fort Henry, 
Killaloe, for providing this material. Examination of the confidential 
returns of the Lax Weir Fishing Company reveal that the proportion of 
fish sampled varied throughout the season and for this reason the tables 
giving the composition of the fish captured show the weighted figures which 
give a more correct idea of the conditions found in the stocks of 1928. 


METHODS. 

All fish examined were measured from the tip of the snout to the fork 
of the tail, and the length recorded to the nearest tenth of an inch. 

SMOLT AGES. 

The distribution of the smolt ages in each age group is given in Table I 
Appendix. One and two year smolts formed 97.4 per cent, of the whole, 
the remaining 2.6 per cent, consisted of three year old smolts. The percentage 
of one year smolts, 18.5, was not so high as that in 1927 but still 
was second in importance. Three year old smolts had increased slightly over 
the number for 1927 but were still comparatively unimportant. The per- 
centage of one year smolts rises with increase in age in the spring fish. 
In the samples from 1928 the spring fish do not show, in general, a greater 
proportion of one year smolts than the summer fish of the same year class. 
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Hie monthly changes in the percentage of one year old smolts is given 
in Table 2 Appendix* In 1927 it was shown that the percentage of older 
smolts decreased as the season progressed but in the 1928 samples this 
phenomenon was not observed. 



^ ^ n n ^ ^ 

PERCENTAGE FREQUENCY 


The high percentage of one year smolts in the previously spawned fish 
was mainly due to the fact that in 1928 most fish of this age group were 
spring fish and the number of fish which had spawned for the first time 
as large spring fish was higher than usual. 

AGE GROUPS. 

The 1,102 fish whose scales were satisfactory for age determination were 
dassified Into six groups of maiden or unspawned fish. In the foUowing 
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table the fish are divided into their respective age groups (see also Table 4 
Appendix). 

With SM’s 

Winters in sea . . 1 + 2 + 8 8 4- 4 Spring Summer 

Fish Fish 

Percentage of Total 

(numerically) .. 24.78 81.02 15.18 19.85 0.05 0.71 7.88 1.08 

The grilse and small spring fish (1 + and 2 winters) formed in 1928 more than 
half of the total catch (c.f. Went 1938 (6)). The relative importance of these 
age groups is not so high owing to their low average weights. By weight 
the large spring fish were most important representing 38.8 per cent, of the 
total, followed by the small spring fish representing 25.02 per cent. The 
relative positions of these two groups in the River Shannon changed from 
1927 to 1928. The proportion of each age group by weight is given in the 
following table. 

With 

Winters in the sea .,1+ 2 2+ 8 3+ 4 SM’s 

Percentage by weight .. 8.1 25.02 18.8 88.8 0.08 2.00 12.70 

The net and rod fisheries in the River Shannon mainly depended in 1928 
on the large and small spring fish. The high average weight of the fish 
from this river is dependent on the high percentage of large spring fish 
and also on the high condition coefiicient of the fish. 

A graphical representation of the relative importance of the various 
age groups numerically and by weight is given in Fig, 1. 

As is usually the case very few summer fish were taken in April ; they 
formed a big proportion of the catch in May and in June and July they 
predominated. The percentage of each age group in each month is given 
in Table 4 (Appendix) of which the following is a summary. 


Month Spring Fish Summer Fish 


February 

. . 

• . 

100 per cent. 

— 

March . . 

• • 


100 

— 

April . . 

• • 


97.1 „ 

2.9 percent 

May , . 

« • 

* • 

52.6 „ 

47.4 

June . . 

• « 

* • 

9.6 „ 

90.4 

July .. 

• « 

• • 

0.9 „ 

99.1 


This condition agreed favourably with that of 1927 but the proportion 
<if summer fish in May, 1928, was considerably higher than that of May, 1927. 
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Jtme was ^aia the best month grilse (S5.2 per cent, at the total gtilae 
taken) whereas the best month for small summer fish was May (72.5 per^ 
cent, of total). We, therefore, have the following sequence : — 

a 

Pebruary and March, slightly more than half the catch is made up of 
large spring fish with tlie remainder made up of small spring fish with a 
small proportion of previously spawned fish. 

April, as for February and March but the numbers of small spring fish 
are now in excess of those of large taring fish and a few small summer fish 
have arrived. 

May, as in April but with small summer fish increasing in numbers ; a few 
previously spawned summer fish and grilse also present. 

June, grilse and small summer fish with a few spring fish and previously 
spawned fish. 

July, almost exclusively grilse. Out of the total catch 8.46 per 
cent, of the fish had previously spawned and out of 116 fish of this 
age group only one had spawned twice. 

The proportion of previously spawned fish in tlie months from February 
to April inclusive was unusually high (Table 4 Appendix). In the River Shan- 
non the spawning season of 1926-27 was exceptionally good and it might, 
therefore, be expected that the number of previously spawned spring fish 
in 1928 which had spawned for the first time in the season 1 926-27 would be 
greater than usual. These fish exhibited the long absence habit. Similarly 
the fish exhibiting the short absence habit in 1927 had previously spawned 
in the season 1926-27 and, therefore, were probably more abundant than in 
a normal year. However, since these investigations were only started on 
a large scale on material collected from 1927 onwards this fact could not 
be verified but it is probable that, both in the year under review and in 1927, 
the proportion of previotisly spawned fish was higher than normal. 

As was mentioned in a previous paper, (Went, 1938 (6)), the determination 
of the age at first spawning is liable to some inaccuracy after the formation 
of the spawning mark and the return to the river as a clean fish, as erosion 
may remove traces of winter and summer growth. The foBowing table 
gives the correlation between the age at first spawning and the absence. 
Owing to the diflftculty in assessing the age at first spawning the figures 
must be regarded as approximate only. Erosion of the scales is not usuaOy 
very extensive in River Shannon salmon. 



Absenee 

• 

Sea W 

INTEBS 


Total 

1-t- 


2+ 

a 

Short 

5 

— 

1 


6 

LOBg 

10 

75 

1 

7 

102 

Very Long . . . . ' 

4 

— 

2 

— 

6 

Total 

28 

75 

4 

7 

114 


Usually there is a tendency for the summer fish to return after a short 
or very long absence. As in the catch of 1927 a fairly large proportion of 
the fish, which it was estimated had spawned for the first time as grilse, 
exhibited the long absence habit. 

The single fish which had previously spawned twice is worthy of mention. 
It was hatched in the spring of 1921 and had descended to the sea as a smolt 
in 1922. It returned to the river as a small spring fish in 1924, 
spawned in the season 1924-25, and descended as a kelt in 1925. 
It returned to the river in 1926 and spawned again in the 1926-27 season 
and again descended to the sea. After a long absence it returned to the 
river for the third time in May, 1928. At that time it weighed 17| lbs. and 
had a length of 84.7 inches. 


DIVIDED MIGRATION AND RETURN. 

Table 6 (Appendix) gives the years in which the fish were hatched. In 
this table percentages have been used since the results have been derived 
from the weighted figures as described in the introduction. The catch in 
1928 was made up of six year classes namely those from 1921 to 1926 inclusive. 
The year class 1924 represented nearly 47 per cent, of the total and the two 
year classes 1928 and 1925 were represented by 19.47 per cent, and 24.8 per 
cent: respectively. The 1923 year class was much more important ciommer- 
cially as it contained the majority of "the heavy large spring fish. Fig. 2 
illustrates graphically the percentage frequency of the various year classes. 

For comparison the corresponding values for the 1927 (!atch are given, 
these values being taken from a previous publication, (Went, 1988 (6)). 
In the years 1927 and 1928 four year old fish formed a bigger percentage 
of the catch than any other group. As will be seen from Table 6 the four year 
old fish in 1928 were made up of five different age groups namely, 1 + , 2, 
2 + , 8 and those with spawning marks on their scales. Tlie four and five 
year old fish in 1928 formed a bigger proportion of the catch than in 1927 
but idle three year olds were c<msiderab]^ decreased. 



SIZE DISTRIBUTION. 

Fig. 8 shows graphically the number of fish in each class interval of one 
inch in the sample at my disposal and has been drawn from data given in 
Table 7 (Appendix). 

The frequency distribution curve (Fig, S) shows three distinct modes 



cc^rresponding with the grilse, small and large spring fish respectively and the 
a{q>ropriate curves for each of these age groups have been added to the 
diagram. It might be mentioned here that the curves given in Fig. 8 ded 
oinly with the samples at my diq>osal and do not show the actual distribution 
of sizes in the catch. The actual distribution curve would show a mudli 
more pronounced mode corresponding to the grilse than those seen m Fig. 8. 
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l^oring the grilse, since their numbers are too small to be really significant, 
and the previously spawned fish, since this age group consists of a hetero- 
geneous collection of fish having only one common property, namely the 
presence of spawning marks on their scales, it is obvious from Fig. 8 that the 
three most important age groups present in the samples for 1928 have 
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bimodal frequency distribution curves. This will be discussed at greater 
length in another section dealing with the size differentiation in the sexes. 

AVERAGE SIZES. 

Monthly details of the average weights and lengths will be found in Table $ 
(Appendix) firom which the necessary details have been extracted. 



(1) Gfi^ 4^ Wintm) 

Total number examined - 84. 

lbs. inches 

Minimum .. .. .. 2.0 17.5 

Average .. .. .. 4.94 22.62 

Maximum .. .. .. 7.88 25.1 

The first grilse was taken on the 9th May and was 24.7 inches long and 
6j lbs. weight. The female fish of the minimum weight and length was 
taken on the 20th June whilst the fish having maximum weight and lengthy 
which was a male, was taken on the 18th of the same month. 

In 1928 the grilse were nearly a pound less in average weight than in 1927 
and from the records of the Lax Weir Fishing Company it is evident that this 
average weight was the lowest for many years. The sex of 79 fish was noted 
and 59 or 74.7 per cent, were females. Of 84 grilse 10 (11.9 per cent.) were 
derived from one year smolts, 69 (82.2 per cent.) were derived from two year 
smelts and 5 (5,9 per cent.) were derived from 8 year smolts. The table 
gives the average weight and length in the different smolt classes. The 
fish derived from one year smolts were slightly longer than those of the other 
two smolt classes. 


Smoit age . . . . 1 

2 

8 

Average weight in lbs. . . 5.18 

4.88 

4.77 

Average length in inches . . 22.9 

22.58 

22.6 

but the number of the individuals examined is 
be really significant. 

too small 

for the results to 

(2) Small Spring Fish (2 Winters). 

Total number examined 

.. 467. 



lbs. 

inches 

Minimiun 

5.18 

28,7 

Average 

12.81 

80.78 

Maximum 

28.0 

87.1 


The average weight in l628 was over 2 pounds less than tliat in 1927. 
The fish (female) of minimum weight and length was taken on the 10th May. 
The largest fish was taken on the 16th February. The fish in the first part 
of tie season were on the average slightly larger than those taken in May. 

The sex of 468 fish was noted and 818 or 68.6 per cent, were females. 
Of 467 small spring fish 44 (9.2 per cent.) were derived from one year smolts, 
414 (S&9 per cent) fixxm two year smotts and 9 ^1.8 per cent.) from S 
smolts. 



13ie table hekm gives the average weight aad length in the different 
smolt classes. 

Smolt age . . .... 1 2 8 

Average weight in lbs. . . 10.91 12.48 13 . 80 

Average length in inches . . 29.58 80.98 31.00 

There is a rise in average weight and length with increase in smolt age 
but the increase in weight is greater than would be expected from the increase 
in length hence the condition coefficient has risen in the same order. 


(3) Small Summer Fish (2 + Winters). 


Minimum 

Average 

Maximum 


Total number examined, 167. 



lbs. 

inches 

n 

25.1 


25.2 

18.34 

81.45 

285 

38.1 

255 

86.7 


The fish having the minimum length (25.1 inches) was taken on the 15th 
May whilst the fish of minimum weight 5| lbs. was taken on the 17th May. 
The fish of maximum length was taken on the 24th April and tliat of maximum 
weight on the 1st May. The fish of minimum size were described as females 
whilst the largest fish were described as males. There was a decrease in 
average weight and length and incidentally of condition coefficient from 
April to June. The lighter fish were taken towards the end of the run. 


The sex of 164 fish was noted and 91 (57.8 per cent.) were females. Of 167 
small summer fish 18 (10.8 per cent.) were derived from one year smolts, 
148 (88.6 per cent.) from two year smolts and 1 (0.6 per cent.) from a three 
year smolt. 

The small summer fish in 1928 were just over a pound less in weight than 
those of 1927 but they differed from the 1927 fish in that they were consider- 
ably superior in weight to the spring fish of the same year, class or brood. 

The table below gives the average weight and length in the different 
smolt classes. 

Smolt age . . • . . . 1 2 

Average weight in lbs. . . . • 10.9 18.65 

Average fength in inches . . 29.8 81.66 
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Fish of the one year sniolt class were on the average smaller than those 
isi the two year smelt class. 

(4) Large Spring Fish (8 Winters), 

Total number examined, 257. 






lbs. 

inches 

Minimum 

• , 

• • 

• • 

18| 

82.7 

Average 

. • 

. • 

. • 

29,78 

40.01 

Maximum 

* a 

. . 

• . 

48f 

45.7 


The female fish of minimum weight and length was taken on the 14th 
February. The maximum length was recorded on two occasions, namely 
the 24th April and the 16th May, but the latter was nearly 7 pounds heavier 
than the former. 

The sex of 280 fish was noted and 97 (42.2 per cent.) were females. 
Of 257 large spring fish 58 (20.6 per cent.) were derived from one year smolts, 
199 (77.5 per cent.) were derived from 2 year smolts and 8 (1.9 per cent.) 
from 8 year smolts. The table below gives the average weights and lengths 
in the different smolt classes. 

Smolt Age . . . . . . 1 2 8 

Average weight in lbs. . . 27.08 80.06 27 , 28 

Average length in inches ^ . . 89.08 40.19 89.44 

The fish of the two year smolt class were superior to those of the one and 
three year smolt classes. The large spring fish of 1928 were on the average 
over a pound heavier than those of 1927 but both the minimum and maximum 
sizes were lower in 1928 than in 1927. 

(5) Large Summer Fish (8 4- Winters). 

Total number examined, 1. 

The single fish of this age group examined was a female having a weight 
of 21.5 lbs. and a length of 86.8 inches and was taken on the 10th May. 
It was derived from a three year old smolt. 

(6) Very Large Spring Fish (4 Winters). 


Total number examined, 7. 


Minimiim 




lbs. 

89| 

inches 

41.7 

Avenge 

. . 

• • 

« . 

41.8 

44.2 

MaxuQum 

. » 

« • 

• • 

set 

47.8 
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The fish having the smallest weight and length was a female taken on 
the 12th February, The biggest fish was a male taken on the 28rd March. 
The sex of 7 fish was noted and 6 were males. Of 7 very large spring fish 
one only was derived from a one year smolt and the remainder from two 
year smolts. 


(7) Previously Spawned Fish (with S.Ms). 

This age group is a heterogeneous collection of fish, having in general 
only one common property, namely, the presence of one or more spawning 
marks on their scales. The average sizes are of little value but the fish can 
be b<^st classified as follows : — 

on (a) Absence 

and (b) Age at first spawning. 

This classification gives a slight check on the estimation of the age at 
first spawning. 

Short Absence, 

Estimated age at first 


spawning 



lbs. 

inches 

1 + Winters . . 

. . 

. . 

10.50 

28.2 (4 only) 

2 + Winters . . 



22.00 

85.4 (1 only) 

Long Absence, 





Estimated age at first 





spawning 



lbs. 

inches 

1 -f Winter 

. . 

. « 

18.61 

31.71* 

2 Winters 

, , 

, , 

24.48 

87.27* 

2+ „ 

. , 

. . 

21.75 

35.(50 (1 only) 

8 „ 



82.47 

41. 33 (7 only) 

Very Long Absence, 





1 + Winters . . 

. • 

. . 

18.41 

34.35 (4 only) 

2+ Winters ., 

. . 

. . 

24.75 

37.4 (1 only) 


Only the groups marked * have many individuals present. The general 
tendency is for fish having the long or very long absence habit to be su])edor 
in average weight and length to those having the short absen<*e in thi' same 
age group at first spawning. The effect of spawning on the growth rate 
can be illustrated by comparing previously spawned fish with maiden fish 
of the same age. In the following table a comparison is made between 
fish spawning for the first time as small spring fish and having the long 
absence habit, and very large spring fish. 
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Age Gnmp Average Weight Average Length 
in ibs. in inches 

.2S.M.1 24.48 87.27 

.4 41.80 44.0 

Although in the case cited the ages of the two groups are the same the 
period of feeding in the sea is different in each case being 8 and 4 years 
respectively. Whilst in fresh water a salmon loses condition in preparing 
to spawn. Frequently a fish will lose 80 per cent, of its weight in this way. 
This weight in the case of a fish regaining the sea after spawning must be 
made up before actual increase in weight can occur. 


(8) Comparison of Average Sizes with those of 1927. 

The grilse, small spring fish and small summer fish were inferior in average 
weight in 1928 to those of 1927 by nearly one pound, over two pounds and 
over one pound respectively. The large spring fish, however, were on the 
average somewhat over a pound heavier than the fish of 1927. 


Proportion of the Sexes in each Age Group. 

Table 9 (Appendix) of which the following is a summary gives the per- 
centage of females in each month’s catch in each age group. 

Age Group . . . . 1 + 2 2 + 8 4 With 

S.Ms Total 

Percentage Females .. 74.7 68.6 57.3 44.2 14.3 .52.2 68.41 

In the group of maiden or unspawned fish there is a decrease in the pro- 
portion of females with increase in age. In the previously spawned fish 
the percentage of males appears to be very high. It should be mentioned 
that the determination of the sex by external examination is not at all 
satisfactory, particularly in the case of previously spawned fish in this river 
because many of the females appear to have male characteristics, so that 
the proportion of males given is probably too high. The sex was recorded 
in 1,061 fish and out of these 628 {59.2 per cent.) were females. In the 
previous table the value of 63.41 per cent, was derived from the weighted 
figures for the catch as determined from the age investigations taken in 
conjunction with the confidential returns from the Lax Weir Fishery for 1928. 

In the grilse, small summer and large spring firfi, the proportion of fenudes 
decreased as the season progressed but in the remaining age groups the 
proj^ortions fluctuated erratically. The number of fish derived from 8 year 
mdts was very small so they can be ignored. In the remaining two smolt 
classes it will be seen that the percentage of females is lower in the 2 year 
smolt class than in the one year smolt class of the same age group. 
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Size Differentiation in the Sexes, 

In the section dealing with average sizes it will be seen that in every age 
group which has a fairly large number of individuals present the fish having 
the minimum weights and lengths were females, wliilst those having the 
maximum weights and lengths were males. It was mentioned previously 
that there was a bimodal appearance to the frequency distribution curves 
in some age groups. In a previous publication (Went, 1938 (6)) it was shown 
that the bimodal appearance of the frequency distribution for the large 
spring fish in 1927 was due to the heterogeneous condition of the material, 
namely, the collection together of the males and females each of which 
had normal distribution curves when treated separately. Table 10 (Appendix) 
gives the average weights and lengths of the males and females in all homo- 
geneous age groups having sufficient numbers to give significant means. 

{a) Grilse. 

The males were on the average 1.2 inches longer and 0.87 lbs. heavier 
and slightly superior in condition than the females. The number of grilse 
examined from this year’s catch was very small and for this reason they 
were not divided into their constituent smolt classes. 

(6) Small Si)ring Fish. 

The average wc*ight and length of the males was 2| lbs. and 1.7 inches 
higher than those of the females and the condition of the females was inferior 
to that of the males. It can be shown that the bimodal appearance of the 
frequency distribution curve for this age group is due to the collection 
together of the males and females. 

(c) Small Summer Fish. 

The average weight and length of the males was nearly 8.7 lbs. and 3.4 
inches higher than those of the females. 

(d) Large Spring Fish. 

The average weight and length of the males was about 2| lbs. and 2f 
inches higher than that of the females but the average condition coefficient 
was much higher in the case of tlie females. Again the bimodal appearance 
of the frequency distribution curve can be shown to be mainly due to the 
collection together of the males and females. 

(e) Size Differentiation in the Sexes and in the Smolt Classes. 

In a previous section it was mentioned that there was a difference in tlie 
average weights and lengths in the different smolt classes which made up 
the age group. In Table 10 (Appendix) the small and large spring fish have 
bem separated into their respective smolt classes within each sex and in 
every case the females <rf a particiilar smolt class were smaller on tlie average 
than the males of the same class. 



Condition Coeffiderd. 

Hie condition coefficient on tlie relation^ip between weight and length 
is detennined according to the formula 

K ^ Where ^ ® 

L’X0.00036 L» length in inches. 



MEAN CONDITION COEPnaENT (K). 


This formula gives a figure approximating to about 1.05 — 1.10 far normally 
fed fish in Scottish rivers for whidi it was designed, (Menzies, 1921 (2a)) 
but in the case of Shannon salmon the figure obtained is nearer 1.2 than 
ututy showing that in general fish from this river are, length for length, 
heavier than filsh from Scottish rivers. 
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4|)pther piethod af expres^jUig the relationship between weight and length 
is by means of the condition factor according to Corbett’s scale and many 
^o^kers using British units prefer this to the Scottish formula. The relation^ 
ah^ between the two values for the same individual is given by the equation. 

Condition Factor (C.F.) =K (Condition Coefficient) x 36. 

100000 W 

If a condition coefficient is calculated from the formula i--- — where 

W « Weight in Kilogrammes and L= Length in Centimetres the value 
obtained closely approximates to that obtained by using Menzies’ formula 
given above. 

Table 8 (Appendix) gives the average condition coefficient for the 
monthly catches in each age group. The mean value of the condition 
coefficient for the fish examined in 1928 was 1.19 (condition factor 42.8). 
The following table has been extracted from Table 8 (Appendix) and is 
graphically illustrated in Figure 4. 


Age Group 

1 Mean Omdition Coellicient 

^Alean Condition Factor 

1 

; (CorbctCs Seale) 

1 f Winters , . 

j 1.187 

i 

! 42.0 

‘2 „ 

I 1.180 

j 42.5 

-f M 

1 ,201 

1 43.2 

» » 

1.245 

44.8 


1 .251 

(1 individual only) 

I 45.0 

4- 1 

1.403* 

(7 individuals only) 

50,5 

With S,Ms 

1.239 

44. G 

Spring Fish . , 

1 1 .200 

43.2 

Summer Fish 

1.178 

42.2 

Totai. 

1.190 

42.8 


The very large spring fish were in the best condition of all the age groups, 
followed by the large spring fish, which formed the heaviest age group in 
the catches of 1928. .There is an increase in the condition coefficient with 
an increase in th(; time spent feeding in the sea. The spring fish are on 
the average in better condition than the summer fish and in this respect 
the salmon of the River Shannon agree with those of the Wye, (Hutton, 1937, 
(1), but differ from those of the Scottish rivers which have been adequately 
investigated. In 1928 the small summei* fish had a higher average condition 
eoeffleient than the small spring fish. 


D 





ta sill age groups that have sufficient numbers present to give rdiable 
means, the average condition coefficients in 1928 were, age group for age 
group, slightly inferior to those of 1927. The foUowing table gives the average 
monthly condition coefficients. 


Month 

Mean Condition 
Coeiheient 

Mean Condition Factor 
(Corbett's Scale) 

February 

1.217 

48.8 

March . . 

1.251 

45.1 

April 

1.209 

48.5 

May 

1.181 i 

1 

42.5 

June 

1.166 j 

42.0 

Total .. ..| 

1 

1.190 ; 

i 

48.2 


The average condition coefficient of the fish taken in February is lower 
than that of those taken in March after which there is a general decline 
in the value of the condition coefficient, mainly due to the influx of summer 
fish into the catches. 

It has been mentioned that there is a difference in the average sizes of 
the fish in the different smolt classes belonging to the same age group. The 
8 year smolt class and the 8 + and 4 Winter age groups are not very numerous 
and, therefore) will be ignored in the following discussion. With the exception 
of the grilse the one year smolt 'class is, age group for age group, inferior 
in average condition coefficient to that of the two year smolt class. In 
Figure 4 the curves for the average condition coefficients in the two most 
important smolt classes in each age group are given, the values being extracted 
from Table 8 (Appendix). In 1927 the average condition coefficient was 
lower in the one year smolt class than in the two year smolts in all the age 
groups except the grilse and the previously spawned fish. In 1928 the same 
condition prevailed except that the order was reversed in the case of the 
previously spawned fish. An explanation of this reversal can be given. 
The previously spawned fish in 1927 consisted mainly of fish which had 
spawned for the first time as grilse whereas in 1928 the previously spawned 
fish consisted largely of fish which had spawned for the first time as small 
spring fish. 

The small and large spring fish have been divided into length groups 
at intervals of 2 inches and the variation of the mean condition coefficient 
is given in the following table : — 
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Class Interval 

Smali. Spbinq Fish 

Labob Spbino Fish 

February to April 

May and June 

22 

— 

1.066 (1) 

— 

24 

1.016 

1 .021 (6) 

— 

26 

1.106 

1.082 

— 

28 

1.126 

1.182 

— 

80 

1.104 

1.185 


82 

1.282 

1.258 

1.081(8) 

84 

1.221 

1.185 (6) 

1.274 

86 

1 .221 (4) 

1.357 (1) 

1.269 

88 

-- 

— 

1.207 

40 

— 

— 

1.260 

42 

— 

— 

1.247 

44 

— 

— 

1.204 


In the case of the small spring fish, there appears to be, in general, an 
increase in the average condition coefficient with an increase in size. This is 
illustrated graphically in Fig. 5. In the large sirring fish the average condition 
coefficient rises from the 32 inch class interval to the 84 class interval, falls 
in the 86 and 88 class intervals and rises in the 40 class interval, faUs in the 
42 class interval and rises again in the 44 class interval. As mentioned 
previously the condition of the males is much lower than that of the females 
in the same length class interval. In Fig. 5 the frequency distribution 
curves for each sex have been given. If tlie sexes are separated the condition 
coefficient in general rises with increase in length. The fluctuating value 
of the condition coefficient as given in the above table can be shown to be 
mainly due to the grouping together of the two sexes. The fall at the 88 
cIslsh interval coincides with a rise in the proportion of the males (which as 
explained previously have considerably lower condition coefficients than the 
females). After the 38 class interval, apart from the slight fall from 40 to 42 
the condition coefficients roughly increase with an increase in size. In Fig. 5 
only the class intervals having comparatively numerous individuals present 
have been given in order to facilitate the comparison. 

EROSION. 

As mentioned in a previous publication (Went, 1988, (6)) erosion or, more 
properly, absorption of the scales begins to take place when the gonads of 
salmon are ripening. Usually erosion takes place in fresh water but it can 
take place in the sea if the fish is prevented from ascending a river by low 
water or . from other causes. Extended residence in fresh water is denoted 









by a high degree of erosion on Mensies scale (Menzies^ 19dl (26)). TaMe Tl 
(Appendix) gives the monthly mean degree of erosion and the monthly 
proportion of fish having eroded scales in the one and two year smolt classes 
in the 14*, 2, 2 + and 8 winters age groups. 

In^general it will be noticed that there is an increase in both the monthly 
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mean degree of erosion and in the proportion of fish having eroded scales 
as the season progresses. The mean degree of erosion and the proportion 
of fish having eroded scales is greater in the large spring fish than in any other 
group. The time of running of these fish is earlier than any other homcH 
gmeous group and this probably accounts for the greater erosion of the 


NUMBERS OF 3 WINTERS FISH. 
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scales. In the material at my disposal for ld28 the number of sets of scales 
aiOtl data for the freriiwater portion of the river is somewhat limited so fbat 
it it not possible to show the effect of a sojourn in fresh water as was done 
in a previous publication. 



Fig. 6. GroMfth rate in different Smolt Clas»e&- 

Calculaied Lengths. 

The length of every unspawned or “ maiden ” fish at the end of every year 
of its life was calculated in the usual way, Le.^ by assuming that the growth 
of the fish is strictly proportional to the growth of the scales. 

A.— RIVER LIFE. 

in this section it is proposed to deal with the parr and smolt lengths and 
I9)eir relationships. The following table gives the growth in each smolt class. 
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Smolt Age 

Average Length in Inches at End of 

Average lengtti 
in inches at end 
of winter prior 
to migration 

Ist Winter 

2nd Winter 

8rd Winter 

1 

8.02 (8.78) 

— 

— 

8*02 

2 

2.00 (2.18) 

5.04 (5.52) 

— 

5.04 

8 

1.98 (2.11) 

8.96 (4.81) 

6.08 (6.54) 

6.03 



e 

r* 


(P 
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Ute one year smolts at the end of the first winter in the river were longer 
on tike average tihan the two and three year smolt classes, and the two year 
smtdt (fiass was similarly only slightly larger than the three year «aott 
dass. The two year smolt class was longer on tiie average at the end 
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the sec5oud winter in the rivers than the three year smolts. The number of 
three year old smolts is too small, however, to give reliable means. It is 
obvious that the fastest growing parr migrate to the sea first. The figures 
in brackets in the above table indicate the values obtained from the examina- 
tion of the catches of 1927 (Went, 1988, (6)) and it wiU be noticed that the 



S 2 2 

PERCENTAGE FREQUENCY. 


values obtained for the catches of 1927 were higher than for the catches 
of the year under review. The growth curves of the different smolt classes 
are given in Fig. 6. In Fig. 7 the length frequency distribution curves for 
the one and two year smolt classes at the end of the first river winter and 
the two year smolt class at the end of the second river winter are given. 
The percentage frequency is used in Fig. 7 in order to facilitate the com- 
parisons. 





' * 

£t& )>i^vious publication (Went, 1988, (6)) it ^as mentioned tUat Itltb 
'flribi in 1927 could be divided into two groups namely : — 

(1) Those fish whose scales indicated little Or no growth in thci Spring 
prior to migration as smelts. Again for convenience these fish were 
termed Type A smolts. 

(2) Those fish whose scales indicated growth in fresh water in the spring 
prior to migration as smolts. These were termed for convenience 
Type B smolts. 

It was shown also that in any smolt class the Type A smolts were longer 
on the average than the Type B smolts at the end of every winter in the river. 
Type A smolts occurred in the one year smolts only to a limited extent, 
Types A and B smolts w^re found in the two year smolt class. As the 3 year 
old smolts were few in number they were eliminated from the discussion 
and it is proposed to do so again in the discussion of the results of the examina- 
tion of the catclx of 1 928. The table below gives the percentage occurrence 
in each smolt type and in brackets the equivalent values for 1927. 


Smolt Age 

Percentage Occurrence 

Type A 

Type B 

3 

•• 

' 0.1% (1.4) 

j 13.4% (20.1) 


2 

- 

44.3% (S7.8) 

89.7% (19.0) 


a 

•• 

2.OO/0 (1.5) 

0.6% (0.1) 



The distribution of the various groups was on the same general lines 
in 1928 as in 1927 although the main difference was the reduction of the 
2 year Type A and the increase in the proportion of the 2 year Type B smolts 
in 1928. (See Fig. 8). It is hoped at a future date to discuss the significance 
of this when the data for a number of other years are available. In the 
table below the mean lengths of the fish at the different years of life are 
given : — 


Smolt 

Age 

LENora AT End of First Winter 

Length at End of Second Winter 

Type A 

j Type B 

Type A 

Type B 

1 

«•« (1) 

8.00 (119) 

— 

— 

2 

s.oo (400) 1 

1.89 (SOT) 

5.40 (405) 

4.64 (867) 
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It is obvious from the above table that the same phenomenon as seen 
ill the catches of 1927 is also present here, namely, that the Type A smolts 
are longer at any one time than the Type B smolts of the same year class* 
In a previous publication (Went, 1988, (6)) it was shown that the difference 
between the means (from the statistical point of view) was significant, 
that is to say, if the number of observations was very much increased the 
new means would not differ so much from the figures already obtained as 
to approximate to one another* In the following discussion it is proposed 
to deal with the 2 year smolt class at the end of one and two years respectively 
and the Types A and B irrespective of their smolt class* 


In the following table the appropriate statistical constants of the various 
series are given. 


Group 

Number (N) 

Means (M) 

Standard 

Deviation 

d 

Standard Deviation 
of the Mean 

6 

2 year Type A at end of 
first winter 

400 

2.09 

0.42 

0.028 

2 year Type B at end of 
first winter 

307 

1 

1.80 

0.34 

0.018 

1 

2 year Type A at end of 
second winter . . 

405 

5.40 

0.70 

0.038 

2 year Type B at end of 
second winter . . 

807 

! 4.04 

! 

0.82 

1 

0.042 


Taking the 2 year Type A and 2 year Type B smolts at the end of the first 
winter the difference in the two means measured in terms of the standard 
deviation of the differences is given by 


2.09-1.89 0.20 

\Ao,0282 + 0.018- 0.0333 

Similarly taking the other two pairs of observations, namely, those for 
the 2 year Type A and the 2 year Type B smolts at the end of the second 
winter, the difference in the two means measured in terms of the standard 
deviation of the differences 

«:13.42 

Both the above differences are statistically significant. 

In Fig. 9 the frequency distribution curves for the 2 year smolts, Types 
A and B, at the end of the first and second winters and of the one year Type 
B smolts at the end of the first winter are given. As mentioned in a previous 
publication it is possible to calculate the size of the smolt in the Type B 
smolts as there is a fairly clear distinction between the river and sea growth. 
The degree of accuracy in this case is not so high as in the previous cal- 
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ekxiations as often an intermediate type of growth, presumably estuarine 
growth, is observed. In the following table the average sizes of the smolts 
in the different smolt classes are given (only groups with sufficient numbers 
to be significant are included) and in Fig. 10 the frequency distribution 
curves are given. 




5.40 


5 . 
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The mean size of all the smolts was 5 . 54 inches and in Types A and B was 
5.40 and 5*64 respectively. 

In a previous publication (Went, 1938 (6)) it was suggested that before 
the smolt migration occurs some physiological condition is attained which 
is associated, at least as an index, with a minimum size. This minimum 
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size appears to be about 5.0 inches but might conceivably vary from year 
to year. It should be noted that the calculations of the parr and smolt 
sizes already made were taken from measurements of scales of adult fish 
derived from five different year classes, namely, those from 1922 to 1926 
inclusive. 

Jones and King, 1989, (8) state that it is possible in the case of the salmon 



MW 

fAtt of the River Dee to produce in one year* by artifteial feedklfy parr 
of the estimated minimum size and that if parr of such minimum size magralie 
a group of one year migrants would be established. 

At Adare, Co. Limerick, the Earl of Dunraven operates a salmon hatchery 
bh the River Maigue, a tributary of the River Shannon. This hatchery is 
provided with a series of small feeding ponds. In 1985 a number of salmon 
alevins were placed in these ponds and fed artificially on an excess of liver, 
hard-boiled egg, etc. At the beginning of the following spring, namely, 
that of 1986, all the surviving fish had acquired the smolt livery and were 
ready to migrate. Unfortunately no measurements were made but it was 
said that the smolts averaged 5-6 inches in length. The salmon of the River 
Maigue are similar to those of the River Shannon particularly with regard 
to the distribution of the various smolt classes. Although the River Maigue 
in the natural state does not produce a big proportion of one year Type A 
smolts, by artificial rearing, 100 per cent, such smolts were produced. It 
appears, therefore, that the quantity of food available influences, first of all 
the growth rate and, secondly, the age at whi(^h the smolts migrate. 

The results of the calculations of the smolt length, etc., made from the 
adult fish of 1928 agree quite closely with those made from the 1927 fish 
and it is not proposed to elaborate on the results any further at the present 
time. It is hoped that the collection of salmon smolts wliich was started 
in 1988 will reveal further information on this subject. 

In the Scottish investigations (Menzies, 1981 (2)) has shown that the size 
of the smolts at the time of migration varies in the different smolt classes 
and is in the same order as the smolt age. The following table gives the 
relationship between the mean smolt size (in inches) and the smolt age, as 
calculated from adult scales from salmon of the River Shannon in 1928. 

Smolt Age Mean Srnolt Size 

1 4.75 

2 5.57 

3 6.64 

It can be seen that a similar condition to that mentioned above is found 
in salmon of the River Shannon. If the smolt classes are divided into their 
respective types the results are as follows : — 

Smolt Age Mean Smolt Size 

1 year T3q)e B .. ., 4.76 

2, years Type A .. 5.40 

, 2 „ Type B .. .. 6.76 

8 Type A .. 5.82 

B „ Type B .. .. 7.12 (5 individuals only). 
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The same order of mean size is seen but the Type A smolts are slightly 
smaller than the Type B smolts of the same smolt class. It is proposed in a 
later part of this section to discuss the question of the mean size of the smolts 
in the different age groups. 

In the following table the average sizes in inches at the end of the first 
winter in the river are given for each smolt class and in each age group. 


Smolt 

Age 

Age Group 

All 

Age 

Groups 

1 4* 

2 

24" 

3 

3-f 

4 

1 

i 

3.8 3.86 

2.^1 3.87 , 

2.7 3.80 

3.30 3.30 

— 

(2.6) 

3.02 

2 

2.1 2.26 i 

1.9.1 1.92 

1.95 2.16 

2.06 2.24 

— 

(2.4) 

2.00 

3 

(2.1) 

(1.0) 

(1.9) 

(2.1) 

(1.8) 

— 

1.98 


The figures giv<‘n in brackets iiidicaie that the numbers are too few to be 
significant and those figures in heavy type indicate the appropriate figures 
obtained from the examination of the 1927 catch. There appears to be little 
differentiation between the mean size at the end of the first year in the river 
in the different age groups. It is quite possible, however, that any differ- 
entiations which might occur in fresh water wrmld not be evident at the end 
of the first year in the river and in the following table the average sizes of 
the smolts in the different age groups are given. The figures in brackets 
show the number of individuals examined when such ruimbers are small. 


Agk Guoi^p 



bmolt 

Age 

1-1- 

2 

24 

I » 


i 

1 

4 


1 


fi.s.'i (10)j 

4,92 

4.92(17)' 5.80 


! 

5.2 

(1) 

2 


5.78 i 

5.:i3 ! 

i 0.25 

] 

! 0.02 

1 


j 5.5 (1) 

6.4 

(5) 

3 


0.90(5) j 

5.96 (9) 

5.4(1) j 

6. .54 

(3)' - 

1 



Total 

5.82 j 

5.31 

-0.08 

1 

5.87 


6.5 (1) 

0.2 

(C) 


Taking the spring and summer fish separately there is an increase in the 
mean size of the smolt with an increase in the time spent feeding in the sea 
(age group). The mean size of the smolt appears to be smaller in the spring 
fish than in the summer fish of the same and preceding year classes. 

B.— SEA LIFE. 

In this section it is proposed to deal with the relationships of the lengths 
at the end of the various sea years. 







(1) Grilse (1 + Winters). 

In tlie following table the mean lengths at the end of the first sea winter 
are given. 


Smolt 

Age 

Mean Length at 
end of Ist Winter 
in the Sea 

Mean Length at 
end of Winter 
prior to migration 
as a Smolt 

Mean 

Smolt 

Size 

Tota 

Increment 
in 1st 
Sea Year 

Increment 
made in 
Sea 

1 

17.84(10) 

8.26 

5.85 

14.08 

11.49 

2 .. 

17.30(69) 

5.18 

5.78 

12.12 

11.57 

8 .. 

18.02 (5) 

i 6.70 

6.90 

11.82 

10.44 

Toi'al . . 

17.35 (84) 

5.04 



11.58 


The mean lengths in the one and two year smolt classes sure approximately 
the same at the end of the first sea winter. However, the increment made in 
the sea in that year by the one year smolt class is slightly less than that 
made by the two year smolt class. If, however, we take the increment 
made between two successive winters into consideration it is found that 
when the fish are arranged in ascending order of smolt ages, then the incre- 
ment decreases. This can be readily explained as the one year smolts make 
on an average about 2 inches growth in the spring prior to migration to 
the sea. In the last column but one of the above table this increment has 
been included whereas in the last column only the actual growth made in the 
sea is given. It is probable that the Tyjje B smolts of each smolt class migrate 
later in the year than the Tj’pe A smolts, so that although the growth in 
the sea is approximately the same in the one and two year smolt classes, 
the growth rate in the one year smolt class in the first year in the sea is 
considerably superior to that of the two year smolt class owing to the smaller 
period of actual residence (one year smolts being mainly of type B) in the 
sea during that period. Although tlie one year smolt class at tlie end of the 
winter prior to migration to the sea is on the average nearly two inches 
fflnaJler than that of the two year smolt class at the same time, by the end 
of the first winter in the sea the one year smolts have equalled the two year 
smolts in size. 


(2) Small Spring Fish (2 Winters). 

The mean lengths at the end of the first sea winter in the various smolt 
classes are given in the following table. 
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Smoit 

Age 

Mean Length at 
end of 1st Winter 
in Sea 

Mean Length at 
end of mnter 
prior to Migra- 
gration as Smoit 

Mean 

Smoit 

Size 

Total 
Increment 
in 1st 
Sea Year 

Increment 
made in 
the Sea 

Increment 
in 2nd 

Sea Year 

1 

17.40 

2.84 

4.02 

14.56 

12.48 

12.18 

2 

18.05 

4.08 

5.33 

14.07 

12.72 

12.88 

8 

18.87 

5.78 

5.08 

18.14 

12.04 

12.13 

Total 

18.00 

4.78 

5.31 

13.22 

12.69 

12.78 


The mean lengths of the fish increase with a rise in smoit age. The incre- 
ment in the first sea year, part of which only is made in the sea in the type B 
smolts decreases with a rise in the age of the smoit. The actual growth 
made ih the sea during this year corresponds with the order of the smoit 
classes. On an average the one year smolts at the end of the first year in 
the sea have spent less time feeding in the sea than the two year smolts 
since there is a bigger proportion of type B smolts in the one year smoit 
class than in the two year smoit doss. 

(8) Small Summer Fish (2 + Winters). 

The mean lengths at the end of the first and second sea winters are given 
in the following tabic. 


Smoit 

Age 

Mean Length 
at end of 
Ist Winter 
in Sea 

Mean Length 
at end of 
2nd Sea 
Winter 

Mean Length 
at end of 
Winter prior 
to migration 
as Smoit 

Mean 

Smoit 

Size 

Total 
Increment 
in 1st 
Sea Year 

- - 

Increment 
actiinlly 
made in 
Sea 

Increment 
in 2nd 
Sea Year 

1 

16.80 

27.6 

2.68 

4.92 

13.62 

11.38 1 

11.80 

2 

17.70 

29.00 

1 4.78 

6.25 

12.92 

j 

11.45 

1 ' 

11.90 

Total 

17.52 

29.40 

4.62 

6.08 

lii.98 

11.44 ! 

i 

i 11.80 


The mean lengths at the end of the first sea winter are higher in the two 
year smoit class than in the one year smoit class. The total increment 
made in the second year of life in the one year smoit class is greater than 
that made in the third year of life in the two year smoit class. During this 
year, however, the two year smoit class made slightly more actual sea growth. 
The increment made by the two year smolts in the second sea year is higher 
than that made by the one year smoit class. 


(4) Comparison Between the Small Spring and Summer Fish. 

The lengths at the end of the first sea winter in the small summer fish 
were, on the average, considerably lower than those of the spring fish of the 
same class. A similar state of affairs was seen at the end of the second sea 







winter $o that these fish having the maxiinum size in this particular group 
of fish return to the rivers before the smaller members. The increment made 
in the second sea year was higher in the case of the small spring fish than 
in the case of the small summer fish. Similarly the increment made in the 
year of migration as a smolt is greater in the spring fish than in the summer 
fish. 


{5) Lakge Spring Fish. 


In the following table the mean lengths of the fish at the end of the first 
and second winters in the sea are given. 


SmoH 

Age 

Mean Length 
at end of 

1st Sea 
Winter ^ 

Mean Length { 
at end of j 
2nd Sea | 
Winter 

Mean Length 
at end of 
Winter prior 
to Migration 
as Smolts 

Mean 

Smolt 

Size 

Increment 
m 1st 
Sea < 
Year 

Actual 
Increment ; 
in the 
Sea 

Increment 
in 2nd 
Sea 
Year 

Increment 
in Srd 
Sea 
Year 

1 

Id. 3 

30.97 

3.28 

6.30 

16.02 

13.0 

12.67 

8.11 

2 

19.13 

32.90 

6.28 j 

6.02 

13.85 

13.11 

18.77 

7.29 

8 

19.7.5 

31.70 

6.24 



1 6.54 

13.51 

13.21 

il.96 

7.74 

Total ... 

18.96 

82.23 

4.86 j 

6.87 

14.09 

13.08 

13.28 

7.78 


At the end of the first, second and third sea winters the two year smolt 
class was superior in mean lengths to that of the one year smolt class. The 
actual increments made during the year ending with the first post-migration 
winter were less in the case of the two year smolts than in the one year 
smolts although the growth during tliat period actually made in the sea 
was almost equal in the two cases. The mean increment made in the second 
sea year by the two year smolts is just over one inch more than in tlie one 
year smolt class, 

{6) Large Summer Fish. 

Only one example of this age group was found and the calculated lengths 
were as follows. 

Length at end of first sea winter = 19.6 inches 
„ „ second ,, = 27.8 ,, 

,, ,, third ,, = 38.7 ,, 


( 7 ) Very Large Spring Fish. 

The growth rate of the fish in this age group is given in the following 
table. 



! 

i 

Smolt Age 



1 

2 

Total 

Iiength at end of 1st Sea Winter 

18.8 

18.9 

18,9 

Length at end of 2nd Sea W^inter 

81.0 

27.5 

28.20 

I^gth at end of 8rd Sea Winter 

41.0 

85.9 

86.8 

L^igth at end of 4th Sea Winter 

47.8 

48.2 

44 .^ 













iss 

C.-OC1RRELAT10N TABLES. 

In this section it is proposed to investigate the relationship between the 
growth in the various years of life. 

(1). Comlation between lengths at end first and second winters in the 
two year smolt class : — 


The following table gives the correlation between the length of the parr 
at the end of the first and second winters in the two year smolt class : — 


Len^ 

/ 

IGS GROUP 


1+ WlWTElS 1 

2' 

WivrzK 

;S 

2 + WiWTJSKa 

1 3 Winters 

A 

XL Fish 

lit Win- 
lir in 

No. 

Mean 

Lmgtb 

Mean 

Incre- 

ment 

No. 

Mean 

Length 

Mean 

Incre- 

ment 

No. 

Mean 

Length 

Mean 

Incre- 

ment 

No. 

Mean 

Length 

Mean 

Incre-i 

ment 

No. 

Mean 

Length 

Mean 

Incre- 

ment 


1 

4. a 

3.1 

24 

3.05 

2.76 

0 

4.63 

8.48 

10 

4.17 

2.07 

41 

4.06 

2.86 


2» 

4.61 

2.87 

102 

4.63 

2.03 

70 

4.58 

2.88 

48 1 

5.12 

3.42 

840 

4.80 

8.10 

2.0-S.4 

9 

5.46 

3.26 

138 

5.87 

8.17 

60 

5.20 

8.00 

j 

78 

5.47 

3.27 

274 

5.88 

8.18 

2.S-4I.Q 

9 

6.05 

3.25 

20 

5.57 

2.87 

7 

5.50 

2.80 

28 

6.22 

3.52 

74 

5.68 

8.18 

owa.o 

4 

6.35 

— 

8 

6.58 

— 

1 

4.4 


1 4 

6.6 

j _ 

17 

6.45 

- 


In general the parr which are longest at the end of the first winter are 
longest at the end of tlie second winter. The mean increment made in the 
second year, however, varies only slightly in the different class intervals 
so that speaking generally the difference in size at the end of the second 
year is due mainly to the different growth rates in the first year. The results 
given above are of the same order as those determined for the 1927 fish and 
the conclusions to be drawn therefrom arc the same. 

(2). Correlation between the length of the smolt and the length at the end 
of the first sea winter : — 

Ihie following table gives the correlation between the snmlt length and 
the length of the fish at the end of the first sea winter in the one year and 
two year smolt classes : — 


One Yeab Smolt Class (All Age Groups). 


Length of Snu)lt 

No. 

Mean Length at end 
of Ist Sea Winter 

Mean Increment made 
in Sea in 1st Year 

8.(V-3.9 

2 

17.8 

— 

4. 0-4. 9 

4S 

16.75 

12.3 

5.0— 5.9 

56 

1 

17.70 

12.25 

6,0— 6.9 

11 

18.93 

. 12.48 

7.0— 7.9 

8 

18.40 

— * 






Suovr Ci^sa. 
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AGE GROUTS 



Length of 
Smwt in , 
Inebes 

14 

2 

2+ 


3 

TOTAt ' ' ' ' i 

Mo. 

Avesrage, 

Length 

NO. 

Average j 

'No. 

Average 

Length 

No. 

Average 

Length 

No. 

Average 
Length ; 

Mean Incr^' 
ment i^Sea 
in 1st Year 

8.0--3.9 

1 

14.7 ' 

y 

17.1 

1 

15.4 

— 

1 

5 

li.3 

1 '1 

12.8 


0 

10.7 

1 

28 

16.7 

66 

16.0 

10 

17.8 

90 

17.7 

12.5 

5.0— 6.0 

85 

s 

17.1 

1 210 

18.2 

81 

17.6 

65 

i 18.7 

403 

18.1 

12.5 

6.0— 6.0 

16 

18.0 

60 

18.6 

1 25 

18.6 

54 

10.1 

154 

18.7 

12.2 ’ 

7.0— 7.0 

7 

18.4 

12 

10.5 

; 2 

10.1 

20 

20.3 

47 

10.8 

12.8 

8. 6-6.0 

' — 

— 

1 

20.1 

— 

~ 

— 

- 

1 

20.4 

12.0 


It is obvious that the longest smolts give rise to the longest fish at the end 
*of tlie first sea winter. The mean increment made in the sea in the one year* 
smolt is approximately the same as that in the two year smolt class. As,* 
however, the one year smolt class spend less time in the sea in the first year 
than the two year smolt class and therefore, the first year sea growth rate 
in the one year smolt class is considerably higher than that of the two year 
smolt class. 

The above tables suggest that the size of the smolt has little or no effect 
on the growth rate in the first sea year. 

(8). Correlation between the lengths at end of first and second winters 
in the 2, 2 + and 8 winters age gr6ups ; — 

The following table gives the correlation between the lengths at the end 
of the first and second sea winters in the one and two year smolt classes : — 


SMOLT AGE 


Length 

One Year 

Two Years 

1 ALLSmOLTS 













, at end of 

All 









All 

.. 1st Sea 

Ace Groups 


2 

24 


8 

Acs Groups 

Acs Groups 

Winter 














jUMjlMIHM 











in 




Mean 


Mean 


Mean 


Mean 


Mean 

Inches 

No. 

Length 

No. 

Length 

No. 

Length 

No. 

Length 

No, 

Length 

No. 

Length 


of 

at end of 

of 

at end of 

of 

at end of 

of 

at end of 

of 

at end of 

of 

at end of 


Pish 

2nd Sea 

Fish 

2nd Sea 

Fish 

2nd Sea 

Fish 

2nd Sea 

Fish 

2Dd Sea 

Fish 

2nd Sea 



Winter 




Winter 


Winter 


Winter 


Winter 

12. 0—18.0 

— 

— 

2 

28.0 

1 

28.2 

— 


3 

28,6 

« 

28.6 

14.0—15.0 

14 

26.0 

33 

27.9 

18 

26.8 

2 

27.8 

53 

27.8 

67 

27.2 

16.0—17.0 

58 

28.7 

130 

20.8 

66 

28.4 

20 

29.6 

226 

20,0 

282 

28.0 

18.0—10.0 

40 

81.2 


31.4 

52 

82.1 


81,4 


81.5 

848 

82.8 

20.0—21.0 


84.5 

42 

83.3 

6 

82.6 

67 

88.5 

106 

33.4 

116 

88.4 

22.0^28.0 

1 

— 

2 

85.8 

— 

— 

5 

35.4 

7 

35.0 

7 

35.9 

24.0—25.0 

Lwmm 

— 


— 

■MMn 

— 

1 

34.4 


34.4 

1 

84.4 


It is obvious that fish which are the longest at the end of the first sea winter 
have the greatest length at the end of the second sea winter. The increments 
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made in the second sea year by fish of any one class interval in the one 
year smolt class is slightly less than that made by the two year smolt class 
during the same period. Generally the increments made by fish of the 
it + winters age group are less, length for length, than those of the 2 and 8 
winters age group. 

(4) Correlation between the lengths at the end of second and third sea winters 
in the 8 winters age group : — 

The following table gives the correlation between the lengths of fish at 
the end of the second and third winters in the sea in the 3 winters age group : — 



SMOLT CLASS 

length at end 
of 1st Sea 
WinU^r 
in 

Inches 

One Yeah ’ 

! Smoet Ciass 

Two Yeau 

SmOI.T C1.ASS 

All 

Smolt Classes 

No. 

of 

Fish 

1 Mean 

' Lengtli 

j at end of 
; 3rd Sea 

j Winter 

1 

1 No. 

1 of 

1 Fish 

1 : 

Mean 
j Length 

1 at end of 

1 3rd Sea 
t Winter 

1 

No. 

1 of , 
' Fish 1 

i i 

Mean 
Length 
at end of 
3rd Sea 
Winter 

2(i.0-27.h 

6 

' 35.8 

* 8 

1 

35.1 

i 

35.4 

28.0"' 29.9 

9 

37.0 

' 27 

37.0 

i 

37.0 

80.0-31 .9 

19 

, 38.9 

1 

38.8 

I 60 

1 38.8 

,82.0—33.0 

! 

1 1 

! 42.1 

1 ' 

58 

43.0 i 

1 

72 

42.8 

34.0—35.9 j 

1 

3 

! 42.5 ’ 

i 1 

' 28 

1 

42,8 

31 ! 

42.8 

36.0—87.9 

1 

42.4 ! 

' 4 

44.8 1 

fj i 

1 

44.4 

38.0—39.9 

1 

i 1 

- 

1 

1 1 

45.1 

■ 1 

45.1 

1 


In general the fish which were longest at the end of second winter in the 
sea maintained their superior length at the end of the third sea winter. 


{2) Examination of Salmon Smolts Taken in the Head Race of the 
Hydho-Electric Plant at Abdnacrusha, in 1938. 

The inauguration of the hydro-electric scheme affected the River Shannon 
as a salmon river and this matter has been discussed in another part of this 
paper. It was considered desirable to investigate whether the alterations 
produced in the river had caused any material alterations in the life history 
of the salmon. Therefore in the beginning of 1988 arrangements were made 
for the collection of samples of salmon smolts from the River Shannon. 
Originally it was proposed to take three samples of at least 100 each, these 
samples to be taken : — 





tss 

(a) at the bqgimiiitg of tihe ^ott nui, 

(b) when tite ran of sttolts was at a maximum, and 

(e) when the ran of smc^ had commenced to diminudi. 


Normally the smolt run begins at the end of April, reaches a maximum 
by the middle of May and is completed by the middle of June. Sometimes 
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there is said to be a small migration in September. In 1938 the ran of smolts 
was about six weeks earlier than usual in the River Shannon and only two 
lanall samples of smolts numbering 51 and 61, respectively, could be obtained. 
hi passmg, it might be interesting to note that the rise of the Mayfly in Lough 
Ikxg and other lak^ bn the Shannon system was also about four weeks 
eadier than usual. In fact many visiting anglers reached Lough Der|; nearly 
a month late for the Mayfly (dapping) season. 




1 am indebted to Mr. liam Forde, Fisheries Director of the Electricity 
Supply Board, for his kindness in furnishing the foregoing information. 

MATERIAL. 

The material consisted of 112 sets of scales and data from smolts taken 
at the power house at Ardnacrusha, on the 24th April and 16th May. 
It is not suggested that the samples were truly representative of the 
smolts of the whole of the River Shannon as smolts from that part of the 
river below Parteen dam and of the Kilmanstulla tributary were absent 
from the collection made at Ardnacrusha. Also Mr. Forde suggests that 
smolts from the different tributaries tend to keep together in the head race 
instead of mingling as might be expected so that the samples may represent 
smolts taken from one tributary or even one localised region of one tributary. 
This .must be borne in mind in the following discussion. It might be noted, 
however, that the intention is to collect smolts from the River Shannon 
for several years in order to investigate their growth fairly completely. 

AGE. 

The smolts collected belong to four age classes, namely 1, 2, 3 and 4 years, 
It is interesting to note that the single 4 year smolt is the first of its kind 
to be found in this series of investigations (Le, from the collection of smolts, 
Went, 1938 (C) and from the examination of the scales of adult fish from the 
catches of 1924-1928 inclusive, Southern, 1928 (5a) and Went, 1938 (6). 

In the 2 and 3 year age classes there were both types A and B smolts. 
Went, 1938 (6) and in the 1 and 4 year age classes there were, respectively, 
type B and type A smolts only. The frequency of the different age classes 
is given below. 


Age Class 

Smolt Type 

Frequency 

Number 

Percentage 

1 

B 

7 

G.5 

2 

A 

17 

15.9 

2 

B ' 

79 

78.7 

d 1 

A 

2 

1.9 

3 

B 

1 

1.0 

4 

A 

1 

1.0 


The smolts in the present sample were considerably older on the average 
than those examined previously (Went, 1938 (6)). Fig. 11 illustrates graphic- 
ally the age of the smolts in 

(a) the present material, 

from examination of the 1927 catch and 
(c) from examination of the 1928 catch. 





Assuming that on the average the 4- growth in the type B smolts represents 
2 months growth in fresh water, then the average age of the smolts in th^ 
various periods mentioned above is as follows - 

1988 smolts .. .. .. .. 2.12 years 

Smolts examined previously (Went, 1938 (6)) \ . 1.74 „ 

From 1927 catch (Went, 1938 (6)) . . ..1.88 „ 

From 1928 catch Section 1 of this paper . . 1.98 „ 

PROPORTION OF THE SEXES. 

The sex of all but one of the smolts was noted and 51 or 45.9 per cent, 
were males. 

Orton, Jones and King, 1938 (4) described mature males from the Cheshire 
Dee. The material at my disposal showed that 8 out of 51 or 15.7 per cent, 
of the males had enlarged testes indicating that they had matured during 
the previous spawning season. Southern, 1938 (5b) also described the spawn- 
ing marks on the scales of salmon parr taken from a number of rivers but 
such marks were not visible on the scales tiiken from this material. 

LENGTHS. 

(a) Mean Lengths of Parr at End of First Winter. 

The following table gives tlie mean length in inches at the end of the 
first winter in the Type A and Type B smolts in the various smolt classes. 


Smoit Age 

Type A Smolts 

Type B Smolts 

All Smolts 

One year . . 

. 

4.03 

4.03 

Two yc-ars 

3.06 

1.77 

1.09 

Three „ 

1.8 

1.1 

1.2 

Four „ 

1.0 


1.0 

(5) Mean Lengths of Parr at End of Second Winter. 

The following tabic gives the mean length in inches at the end of the second 

winter in the Type 

A and Type B smolts in the 2, 8 and 4 year smolt classes. 

Smolt Age 

T)rpe A Smolts 

Type B Smolts 

All Smolts 

Two years 

5.84 

5.25 

5.48 

Three „ 

4.30 

2.80 

3.80 

Four „ 

2.8 


2.3 


(c) Growth in Fresh Water. 

In the following table the two previous tables have been combined, the figum 
denoted thus 2^ and 2«09 being those calculated from the measurements 
of the scales of adult fisfiTm 1927 and 1928, respectively. 





Growth Tvpe 


^ * ioTH ' < } 

Types Combined 

Smolt Class 

A 

I-icngth in Inches 
at end of 

B 

Length in Inches 1 
at end of 

Length in Inches 
at end of 


Ist Winter 

2nd Winter 

1st Winter 

2nd Winter 

1st Winter 

2nd Winter 

1 year . . 

2 years 

i 

8.00 2.40 
2.09 — 

i 

! 

.>.84 5.63 
5.40 

i 

4.08 3.66 
3.00 — 

1.77 2.02 
1.39 — 

5.25 S.20 
4.64 -- 

4.08 

1.99 

5.48 

Mean length of all 
fish at end of 
winter prior to 
migration 

1 

5.80 

1 

! 

5.' 

10 

5.28 


In th(3 above table the three and four year smolt classes have been omitted 
as they were too few in numijcr to give means which were significant. It will 
be seen quite plainly that the average lengths at the end of the winter prior 
to migration of the smolts taken in 1938 in each smoll class was higher than 
the calculated values obtained from the scales of adult fish in 1927 and 1928. 
In Fig. 1 2 the growth curves of the one year Type B and the Types A and B 
two year smolts arc given for the 1938 smolts and those calculated from the 
scales of adult fish in 1927 and 1928. 


(d) Length at Mjghation. 

The following table gives the mean lengths in inches of the two growth 
types in each smolt class at the time of migration (time of capture). 




Smolt Age 



Mean Length at Time of Migration 





Type A Smolts 

Type B Smolts 

1 

year 

. . 

. . 


— 

0.1 (7) 

2 

years 


•• 

•• 

0.0 (17) 

0.28 (79) 

8 





(i.25 (2) 

0.1 (1) 

4 

*> 


•• 

•• 

6.4 (1) 

— 


The numbers in brackets indicate the number of individuals examined 
in each group. As will be seen the mean length at the time of migration 
is fairly constant in all the groups. The mean length of all the smolts was 
6.17 inches compared with 5,66 inches for the smolts previously examined 




aw 

(Wintt, 1888 (8)) axtd 5,8% ineltM ailCQlatei! from the sealet of adtdt fUkbn 
low (see prerioiis section of this paper). Ihe frequency distribution curves for 

(a) Length of the smolts calculated the 1928 adult salmon, 

(b) Lei^th of the smolts previously examined, and 
(e) Length of the smolts at present under discussion 
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LENGTH IN INCHES. 


ate given in Fig. 18. It will be seen clearly that there is an increase in size 
at migration in the 1988 smolts vdien compared with the smolts examined 
previously and with the smolts whieh returned to fresh water as adults in 1928. 

It k impossyde to say, at this stage, whether or not the incaease in kesll 
water growth r^e, and age at the time of migration, are ocamectod with 
the idtemthins in the river produced by the hydroelectric woria. 
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SBX DIFFERENTIATION. 

The average size of the two sexes at the time o{ migration did not 
diflfer markedly, being 6.06 and 6.20 inches for the females and males, 
respectively. The growth in the males is slightly more rapid on the 
average than in the females. The distribution of the age classes was very 
similar in the two sexes, as can be seen from the following table : — 


Smolt Class 

Smolt Type 

^ Sex 

I Male 1 

^ _ t ^ . 

1 Female 

No. 

% 

No. 

% 

1 

B 

4 

8.8 

3 

.6.2 

2 

A 

7 

14.6 

10 

17.2 

2 

B 

86 

75.0 

42 

72.5 

3 

A 

— 

— 

2 

3.4 

3 

B 

1 

2.1 

— 


4 , 

1 A 

1 ^ 

j 


1 

1.7 


Length/Girth Relationships and Condition Factors of the Smolts. 

Girth measurements were made where possible and for each fish a length/ 
girth ratio was calculated. The average length/girth ratio for the males 
(immature), males (matured) and females were 1.87, 1.90 and 1.90, respec- 
tively. 

A condition factor for each fish was determined from the formula 


Condition factor = 


100,000 W where W *= weight in pounds 
: _ = length in inches. 


and the results are given in the following table. 

Sex Condition Factor 


Immature Males . . . . . . 36.1 

Mature „ .. .. .. 36.1 

Females 66.5 


It will be obvious from the above that the differences in the two sets of 
results, namely Length/Girth ratios and condition factors, are too small 
to justify any conclusions as to the relative development of the two sexes. 
It might be mentioned in passing that the average Length/Girth ratio for 
the Cheshire Dee smolts given by Orton, Jones and King, 1938 (4) is con- 
siderably higher than that determined for the River Shannon smolts. These 
authors^ however, mention that the smolts were measured after preservation 
in That measurements of material preserved in formalin art 

unreliable for comparative {mrposes was amply proved recently when cm 



re-investigating some sswlts. originally examined in the fresh condition 
results differing as much as 15 per cent, were obtained. This is particularly 
noticeable in girth mea^ements as shrinkage after preservation in formalin 
is often quite severe. 



PERCENTAGE PREQUENCY. 

SUMMARY. 

(1) Analysis of the Stock of 1928, 

(1) lin-terial, consisting of sets of scales and data, was collected from the 
TfAv Weir Fishay just above Limerick, and from the rod catches in the 
stretch of the river from O’Brien’s Bridge to Killaloe on the River Shannon. 
As nndue onphasis was given to some groups the figures were wei^ted 
spunst the recrad of the catches at the I<ax Weir. 
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*(2) 97.4 pet cent, of the total had migrated as one and two year smolts and 
the precentage of one year smelts was 18.5 per cent. 

(8) Grilse and small spring fish formed over 55 per cent, of the total catch 
in 1928. Commercially, however, the large spring fish (19.85 per cent.) 
are four times as important as the grilse and about 55 per cent, more important 
than the small spring fish. The majority of the previously spawned fish 
exhibit the long absence habit. The major part of the catch was made in the 
months April to June, inclusive. Grilse n.in mainly in June, and April and 
May were the most important months from the commercial point of view. 
The runs of fish in FcV>ruary, March and April were mainly spring fish. 
May is a transitional month with both spring and summer fish, whilst June 
and July had runs consisting almost entirely of summer fish, grilse being 
preponderant. 

(4) l^'ish derived from one year sraolts were superior in average* weight 
and length to those of the two year smolt class in the grilse only. 

(5) Taking the s])ring and summer lish separately there vas a decrease 
in the j)erccntagc of femalijs witli increasing age. 

(6) Size differentiation in the sexes varied in the different age groups. 
The differentiation increased with age ; and in the large spring fish the 
differetuic in average weight and length of the sexes amounted to 2| lbs. 
and 22 inches. In each age* group the fish having maximu'm weights and 
lengths were said to be males. 

(7) Spring fish on the average w'ere in better condition than summer fish. 
Taking the spring fish and summer fish separately then* was an increase in 
average condition coefficient with increasing Jige. The condition coefficient 
of Shannon salmon is higher than that of any other river which has been 
adequately investigated. In the small and large spring fish there is an 
improvement in condition with increase in length. The spring fish show a 
decline in condition as the season progresses. 

(8) The lengths of all ‘‘ maiden ” or unspawned fish at different periods of 
life were calculated from scale measurements. The faster growing parr 
migrate first. 

Some scales showed a large amount of growth in the spring prior to migra- 
tion as a smolt. This type of growth was denoted by the term Type B smolt 
growth. Smolts showing little or no growth in the spring prior to migration 
were described as Type A smolts. Type B smolts at tlie end of the winter 
prior to migration to the sea were smaller than Type A smolts of the same 
smolt class. The difference between the calculated lengths was shown to be 
statistically significant* 



It ma possible to eakxth/b6 the tmolt tisse firom measm^mexits of the 
scales, and the average siase for all smolt classes was 5.54 itiches. The meaH 
smolt size rises with increasing age of the smelts. Taking the spring and 
Summer fish separately there was a rim in smolt sisse with an increase in age. 

The grilse were the shortest fish at the end of the first sea winter and there 
was a rise in the average length at end of the first sea winter with increasing 
age. The small spring fish were superior in average lengths at the end of 
both the first and second sea winters to those of the small summer fish. 

(2) Examination of Smolts from the 1938 Run. 

(1) Material consisting of 112 smolts was taken at the power house, Ard« 
mcrusha, in April and May, 1988. 

(2) The smolts belonged to four smolt classes, namely one, two, three and 
four year smolt classes although the majority, 96.1 per cent., belonged to 
the one and two year smolt classes. The average age of the smolts was 
considerably higher than that of those examined previously and from the 
catch of 1927 and 1928. 

(3) 45 per cent, of the smolts were males and 15.7 per cent, of these had 
enlarged testes indicating that they had matured the previous year. No 
spawning marks were visible on the scales. 

(4) The growth calculations of the smolts indicated that the fastest growing 
smolts migrated first and that the Type A smolts were longer than the Type B 
smolts 'of the same smolt class at the end of each winter in fresh water. 
The mean length of the smolts at time of migration (time of capture) was 
6.17 inches compared with 5.65 and 5,54 inches calculated from adult scales 
firom catches of 1927 and 1928, 

(5) Size differences in the two sexes were too small to justify any conclusion. 
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APPENDIX 


TABLE 1. 


P ercen ta ge of Bach Smoit Age in Each Age Group. 


Saaolt Age 


Age Groups 

1 + 

; * 

2 H - 

8 

84- 

4 

S.M8. 

Total 

1 year 

11,9 


t 

i 

10.8 

20.60 

— 

14.80 

22.2 

13.50 

2 years 

82.2 

88.0 

88.6 

77.50 

—■ 

85.70 

77.0 

88.90 


5.0 ' 

1.9 

0.6 1 


100 

— 

0.8 


Total . . 

100 

100 


100 

100 

100 

100 

100 


TABLE 2. 


Monthly Changes in Percentage of One Year Smolts. 




Age Group 



Month 

i 1+ 

2 

2 4 


S.Ms. 

February 

-1 ■ I 

15.4 


1 

1 

27.5 i 

81.2 

March 

1 

15.8 

[ 

25.8 

30.8 

April 


7.9 

13.7 i 

18.1 1 

27.9 

May 

..j 0.0 

10.6 

11.3 

25.6 

8.0 

June 

..j 12.8 

1 50.0 

1 


0.0 

1 

0.0 

1 


TABLE 8. 


Monthly Sample of Fish in Different Age Groups. 


Month 




Age Group 




14 

2 

24 

8 

84 

4 

S.Ms. 

Total 

February 

— 

26 

— 

40 

— 

1 

: 16 

88 

March 

— 

29 

— 

62 

1 

2 

13 

1 

106 

April 


288 

28 

107 1 


1 

62 

481 

May 

6 

122 

185 

j 

47 

1 

1 

3 

25 

839 

June 

78 

2 

» i 

1 

1 

1 

— 

3 

98 

Total 

84 1 

467 

i 

167 

257 

B 

mi 

119 

1,102* 

















TABLE 4. 

Percentage of Each Age Group in Each Month’s Catch. 


1 



Age Group 


j 

Month 

.. . * 1 

1 + ^ 

Q i 

24 * 

8 

8 -f 

4 

With S.Ms. 

Total 



Spring Fish 

Summer Fish 

February 

— 

26.6 

•— 

58.8 

— 

0.8 

18.60 

— 


March 

— 

27.2 

— : 

58.6 

— 

3.0 

11.2 

— 


April 


59.8 

2.9 

22.2 

— 

0.4 

14.7 

— 


May 

8.7 

39.1 

41.6 

8.6 

0.20 

0.50 

4.86 

1.94 


June 

77.0 

6.7 

12.60 

0.10 

— 

— 

— 

8.60 

100 

July 

97.6 

0.9 

1.8 

— 



.... 

0.20 

100 

Totai . 

24.78 

31.02 

15.18 

19.85 

0.05 

1 

! 

0.71 

7.88 

1.08 

100 

8.46 


TABLE 5. 

Percentage of Total in Each Age Group in Each Month. 


Month 




Age Gf 

lOUP 


Total 

14 * 

2 

2 + 

3 

8 -f 

4 

With 

S-Ms. 

February . . 

— 

1.9 


6.4 


2.4 

4.8 

2.2 

March 

— 

14.1 

— 

52.1 

— 

67.8 

22.4 

16.7 

April 

— 

46.1 

4.8 

29.2 

— 

11.6 

42.4 

24.8 

May 

4.05 

82.1 

72.5 

12.1 

100 

18.2 

19.4 

26.8 

June 

85.20 

5.7 

22.4 

0.2 

— 

— 

10.9 

27.8 

July. 

10.75 

0.1 

0.8 

— 

— 

1 

0.1 

2.7 


1 

100 

100 

100 

100 

1 

100 

100 1 

100 

too 
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TABLE 6. 

Showing Divided Migration and Return. 

The following table gives the years in which the fish examined were hatched. 
Values given are perccnbiges of total 


Returned in 
1928 as 

1921 

1922 

1928 

1924 

1925 

1926 

Total 

1 -f- 

— 


- 

1.49 

20.80 

2.94 

24.78 

2 

-- 

— 

0.59 

27.57 

2.86 


81.02 

2 + 

— 

— 

0.09 

18.45 

1.64 

— 

15.18 

3 

— 

0.17 

15.60 

4.08 


— 

19.85 

34 .. 1 

— 

0.05 i 


! — 

— 

j 

0.05 

4 

— 

0.61 

0.10 

] 


— 

1 

0.71 

WithS.Ms. .. 

0.45 

1 4.34 

1 

' ■ ■ i 

I 3.29 ; 

! j 

0.38 

1 

— 

— 

8.46 

Total 

0.45 

i 5.17 j 

1 1 

19.67 j 

4«.07 

1 

24.80 

2.94 

100 



#0 


TABLE 7. 

Frequency Distribution of Sizes in Different Age Groups. 
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11a* 

Mean Degree of Erosion. 


Age Group 

1 + 

I ® 

2+ 

8 

Smolt Age 

1 

2 

1 

2 

1 

2 

1 

2 

February .. 

— 

— 

0 

0 

— 

— 

0 

0 

March 

— 

— • 


0 

— 

— 

0.18 

0.00 

April 

— 

— 

0 j 

0.004 

B 

0 

0.71 

0.30 

May 

— 

0 

0 

0J3 

B 

0.024 

2.42 

2.18 

June 

0 

0 

— 

3.0 

0 

0.5 


6.0 


116 . 

Percentage of Fish with Eroded Scales. 


Age Group 

1 + 

2 

2-f 

8 

Sznolt Age 

1 

2 

1 

2 

1 

2 

1 

2 

February .. 

— 

— 

0 

0 

— 

— 

0 

0 

March 

— 


0 

0 

— 1 

— 

12.5 

9.0 

April 

— 

— 


0.4 

0 1 

0 

50.0 

24.8 

May 

— 

0 

0 

9.1 

0 

0.8 

92.0 

76.0 

June 

0 

0 

— 

100 

0 

16.7 

— 

100.0 


(Read to meeting of the Royal Irish Academy on 26th February, 1940). 
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WHEAT RIPENING AS INFLUENCED BY 
TIME OF SOWING AND OTHER FACTORS 

By 

B, Crombie, M.Sc., B.Agr.Sc., Plant Breeding Department, 
University College, Dublin. 

Ireland is favoured by a remarkably long wheat-sowing season. Good 
yields can be obtained from sowings made throughout the seven-month 
period from the beginning of October to the end of April — provided that a 
suitable variety appropriate to the time of sowing is used. Varieties .well 
adapted to sowing in the different months of this period are available. 

Wheat varieties are usually roughly grouped into two classes : — 

1. Winter Varieties . — Those that should be sown in late autumn or winter 
to ensure ripening in reasonable time, say August, 

2. Spring Varieties . — Those that need not be sown till March or April and 
will still ripen in August or early September according to season. 

On closer examination however it is found tliat neither of these is a homo- 
geneous group and tliat varieties range in an almost continuous series from 
extreme winter types like Steel to extreme spring types like Marquis and 
Aurora. 

Spring wheats have been derived from four distinct types of habitat : — 

1. Siberia- where the winter is too severe for winter varieties. 

2, Continental regions of the sub-tropics. 

8. Mountainous regions. 

4. Countries of periodic rains — India and China. 

In each of these regions the growing season is very short. The varieties 
evolved there have acquired a capacity for very rapid development. They 
assume an upright growth habit immediately after emergence and proceed 
directly to the reproductive phase. 
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Winter wheats on the other hand must have a long growing season such as 
is found in Western Europe and the Southern United States where winter 
temperatures rarely drop sufficiently low to kill hardy winter varieties* 
These varieties invariably adopt in their early stages a prostrate habit of 
growth so that they are easily covered by snow which affords them protection 
from the biting winds. 

Extreme squatness in the early stages does not always imply very slow 
development later. Yeoman II is a winter variety with a rapid rate of 
development ; yet when young it is more squat than very late varieties such 
as Steel and Pajbjerg. Apart from growth habit winter wheats are much 
more winter-hardy than spring varieties. This is due to their physiological 
nature. As compared with tender spring varieties, hardy winter types 
always have a higher carbohydrate /nitrogen ratio and a higher dry matter 
content, mainly in the form of sugar (2) (38) (34). The latter difference 
becomes more pronounced in cold weather. When growing under mild 
conditions they may, like spring varieties, have a water content of 80%. 
But when subjected to cold they lose this water much more slowly than do 
spring varieties (29). In a period of prolonged frost winter varieties can 
withstand a greater degree of dehydration without wilting than can the 
spring types. Furthermore they respire very slowly at low temperature 
and so conserv^e their sugar. A gradual decrease of temperature has a harden- 
ing effect on all wheats as it reduces their water content, thereby enabling 
them to endure lower temperatures later on. 

Martin (38) found that any winter variety without hardening will endure 
— 5®C. but not — 10°C. for 24 hours. After hardening some winter varieties 
will survive — 25T. without snow protection. Spring varieties like Marquis 
cannot be relied upon to endure a temperature lower than — 5®C. for 24 hours. 
But this temperature is lower than we are likely to experience in this country 
for a continuous period of 24 hours at any time. 

Temperature conditions here need hardly ever cause us serious concern. 
We can even sow spring varieties in winter if we wish. (The converse is what 
we frequently do). Accordingly we are mainly interested in discovering the 
best sowing date for each variety of wheat, that is, the sowing time from 
which we can hope to obtain maximum yields in an average season. In the 
event of our being prevented by unfavourable weather from sowing at the 
best time, we are anxious to determine the time-limit up to which we can 
sow each variety with a fair assurance of success. 


TIME OF SOWING. 

Numerous experiments have been carried out on the time of ripening of 
whe^t as influenced by the time of sowing. 
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In England Percival (85) studying the problem from 1912 to 1916 found 
that any variety earing later than 10th July had not time to ripen at Reading* 
He found that winter varieties sown up to the end of February ripened before 
mid-September. Sown in March, they eared in August but failed to ripen. 
Sown in April, they remained in the grass corn stage until the following year 
when they eared about the normal time. 

The spring variety Red Fife sown on 5th April ripened by mid- September* 
All later sowings of this variety up to 5th July eared in Autumn but did not 
ripen. On the other hand, as showing how different years may produce very 
different results, it is on record that a crop of Red Fife sown in England on 
the 9th May, 1917, yielded 48 bushels per acre on 8th September, 1917 (6). 

In many states in America, where winter-killing seriously affects wheat 
sown later than 1st October and where Hessian Fly (Phytophaga destructor) 
frequently injures crops sown early in September, it has been found best to 
confine sowings to the middle of September. (10) (11) (18) (80) (87). 

At the Arlington Experiment Station where winters are mild and wet 
Leighty and Taylor (81) found that the yield of winter wheat increased with 
lateness of sowing up to 1st November. Subsequent sowings gave gradually 
diminishing yields. Bayles and Martin (1) in Oregon, found that when 
winters were mild, as they occasionally are in that state, w inter wheat could 
be sown right through the winter, and up to mid-February or even 1st March. 
They observed that a date was reached in March when sowings of winter 
wheat failed to car that season. This eritical date varied slightly from year 
to year but always lay within the narrow limits of 20 days. 

The same investigators found that true spring w^heats have no critical 
sowing date. Provided they are not prevented by cold weather they always 
proceed directly to the earing stage irrespective of time of sowing. Sunset 
and Quality, two true spring varieties, sown on 6th July, eared on 10th August 
and produced some grain in September. 

Even in parts of Australia there is a -critical sowing time for winter wheats. 
Forster (12) found that if they were sown later than September (corresponding 
to our April) they failed to ear in the same season. 

Hume and Evans (14), working in the North American spring wheat belt, 
found the middle of March to be the best time to sow spring wheats in 
S. Dakota provided the soil was in proper condition. They noted that 

when winter lingers in the lap of spring,” sowing is best tieferred until 
about 1st April and accordingly they emphasised the importance of 
** seasonably early sowing.” 

It may be mentioned that tliroughout nearly all Canada and a considerable 
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of the Northern United States the sowing of winter wheat is precluded 
by very severe winters, while the sowing of spring whe^t is often delayed 
by the frozen or semi-thawed condition of the soil in the spring. 

Further south in the winter wheat belt of the U.S.A.* winters vary in 
severity but are always such as to cause a certain amount of winter-killing* 
In this region, even when the hardiest varieties, Minturki, Kanred and 
Turkey, are sown, the acreage annually abandoned on account of winter- 
killing ranges from 1% to 80% and averages 10% (8) (88), 

All cerealists are agreed that where w^inter wheats can be grown they are to 
be preferred to spring w^heats as they are consistently heavier yiclders (5) (10) 
(11) (13) (85) (86). Their greater yielding power is inherent in their genetic 
constitution and is due mainly to their having a longer growing season (5). 
In addition, they escape tlie worst ravages of yellow rust (P. glumarum) 
wherever it exists and they are able to take greater advantage 
of the stored soil moisture in the event of a subnormal summer 

rainfall. This latter property is due to their having a better 

developed root system at the beginning of summer. Even in our 
humid climate, this characteristic of winter wheat is often of prime 

importance, as has been shown by the experience gained during the 

recent dry summers of 1988, 1934, 1935* 1987 and 1989, and has been 
frequently borne out by the crop reports of the Department of Agriculture 
published in this Journal during the past 80 years (15) (16) (17) (18) (20) (21) 
(22), 

In a normal or even in a rather wet season winter wheat outyields spring 
wheat, while in an abnormally dry year it surpasses all other cereals in drought 
tolerance and consequently in potential yield. Therefore, winter varieties 
are sown wherever possible. Furthermore it is to the advantage of the farmer 
from the point of view of labour distribution if he can sow portion of his cereal 
acreage in autumn or winter. 


IRISH EXPERIMENTS. 

While in Continental regions the winter-hardiness of the variety is the 
deciding factor, our mild insular climate enables all varieties to survive the 
winter. But as spring varieties are usually inferior in yield, we reserve them 
for sowing in spring when it has become too late to sow winter varieties. 

The Department of Agriculture since its inception in 1900 has taken a keen 
interest in the furtherance of wheat cultivation and a comprehensive set of 
variety and manurial trials on ordinary farms all over the country is conduc- 
ted inmially under the supervision of Instructors employed by the County 
Cqtalimttees of Agriculture. These experiments were planned with the primary 
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object of demonstrating to farmers the best methods of manuring and culti- 
vation and the most suitable varieties to sow. 

As late sowing is not alwa^^s successful, autumn or early winter sowing was 
invariably recommended with the qualification that, if necessary, certain 
winter varieties could be sown up to mid-February (19) (21) (26). Occasion- 
ally weather conditions and local farming methods led to wide departures from 
this recommendation. These very divergences afford us an excellent oppor- 
tunity to glean useful information as to how late a variety of winter wheat 
can be sown and give a successful crop. 

^ It is of interest to select some of the latest of these sowings and to compare 
tlieir yields with those obtained by sowing at times generally regarded as 
being most suitable. 

In Tables I to V are given the location, dates of sowing and yields obtained 
in the case of the two latest sowings in each of five seasons, comi)ared with 
the average yields from the same varieties sown on various dates, but mainly 
from October to January (inclusive) in the same seasons. 


Yiklds Obtained in Ireland From Spring-Sown Winter Wheats, 
Compared With the Yields From the Same Varieties Sown in Altomn 
and Winter : 


TABLE I (21). 


YieiiDS per Statute Acre 


Variety 

IXRlth 

Roscommon 

Average of 

18 Counties 

Dale of Sowing 
13th-19th Feb., 1918 

Date of Sowing 

9th March, 1918 

Date of Sowing 
Nov. and Dec., 1917 


cwts. qrs. 

cwts. qrs. 

cwts. qrs. 

Benefactor 

84 1 

28 2 

24 a 

Queen Wilhclmina 

25 0 

21 0 

25 1 

Squarehead Master 

26 8 

22 3 

28 0 

White Stand Up . . 

22 2 

21 2 

28 8 
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TABLE II ( 28 ) 



Yields peb Statute Acre 

Variety 

Olfidy 

Carlow 

Average of 2A9 
Centres 


Date of Sowing 

7th March, 1»27 

Date of Sowing 
19th Feb., 1927 

Date of Sowing 
Oct., 1926 to Feb., 1927 


cwts. qrs. 

ewts. qrs. 

cwts. qrs. 

Yeoman II 

80 0 

20 0 

28 8 

Harvested 

19th Sept., 1927 

8th Sept., 1927 

— 


TABLE III (24). 


Yields peb Statute Acre 


Variety 

Carlow 

! Sligo 

Average of 88 
Centres 


Date of Sowing 
26tli Feb., 1929 

Date of Sowing 
19th Feb., 1029 

Date of Sowing 
Nov., 1«28-Feb., 1920 


cwts. qrs. 

cwts. qrs. 

owls. qrs. 

Queen Wilhelmina 

80 

8 

81 

0 

2.5 

2 

Red Stettin 18 

22 8 

29 

0 

21 

2 

Coney Island 
(Long Straw) . . 

17 8 

28 

0 

10 

1 

Coney Island 
(Snort Straw) . . 

21 

1 

27 

0 

22 

2 

Yeoman II 

28 

8 

28 

8 

22 

a 
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TABLE IV (24). 


Yields per Statute Acre 


Variety 

Dublin 

Limerick 

Average of 25 
Centres 

Date of Sowing 
28th March, 1030 

Date of Sowing 
20th March, 1030 

Dale of Sowing 
Sept. 1029/Mar., 1030 


cwts. 

qrs. 

cwts. 

qrs. 

j cwts. 

qrs. 

Yeoman II 

11 

0 

20 

0 

■ 20 

3 

Queen Wilhelmtna 

18 

2 

20 

0 

1 24 

2 

Hed Stettin 13 

10 

2 

20 

0 

10 

3 

Coney Island 







(Short Straw) . . 

12 

1 ; 

18 

0 

I 21 

0 

Ironmaster . . ‘ 

12 

3 

15 

0 

22 

3 


TABLE V (27). 


Yields per Statute Acre 


Variety 

Kerry 

Hoseomnioii 

Average of 01 
Centres 


Date of Sowing 

5th Feb., 1035 

Date of Sowing 
4th March, 19.35 

Date of Sowing 
Oct., 1934 -Mar., 1935 


ew'ts. qrs. | 

ew'ts. 

qrs. 

cwts. qrs. 

Queen Wilhelmiua 

3.7 2 

24 

0 

24 3 

Yeoman II 

34 0 

23 

2 

j 22 3 

Ironmaster . . , 

33 1 

22 

2 

24 0 

Steel . . ' 

38 1 



' 26 0 


It is not (‘on tended that delinite eoiicKisions can bt* drawn from the f<*w 
<’omparisons t‘mbodied in the foregoing Tabl(‘s because the critical sowing date 
for each variety varies from year to year, as will be seen later. They do show% 
however, that excellent yields have been obtained from many ordinary 
winter varieties grown in Ireland, wlien sow^n up to the end of February 
(Table III). 

Sown up to the end of March in 1930, tlicy ripened but yielded below the 
average, March sowings are attended with grave risk. At best they are 
followed by a dirhinished yield (Table IV) and usually a poor grain quality, 
while occasionally they fail completely. 


G 
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In the Field experiments conducted by County Committees of Agriculture 
in the season 1935-1986, the three winter varieties Steel, Pajbjerg and Queen 
Wilhelmina were sown at 68 centres on dates ranging from 5th November, 
1935, to 28th February, 1986 (28). Actually, half of these plots were sown 
in February and an analysis of the results reveals the fact that the 84 plots 
sown with Pajbjerg and with Queen Wilhelmina in February yielded on an 
average 22 cwts. and 21 cwts. per statute acre respectively which were exactly 
the same as the average yields obtained from these varieties when sown in 
winter. The Februarj^ sowings of Steel yielded on an average 20 cwts. per 
statute acre, or a decrease of 3 qrs. as compared with the average yield from 
the winter sowings of Steel. 

Some years ago the small area of wheat cultivated in this country was 
usually placed in the rotation after potatoes and mangels and sometimes after 
swedes. This practice enabled the farmer to clean the land and, wliile it was 
still in good condition, to prepare it quickly for winter wheat which was sown 
as a rule in autumn or early winter. 

In recent years tillage farming methods have markedly altered, consequent 
upon the extension of sugar beet cultivation coupled with the rapid expansion 
of wheat growing. A large area of wheat is now sown after the removal of a 
crop of sugar beet, an operation that is not normally completed before mid- 
winter. At the same time new high-yielding varieties of winter wheat, like 
Steel and Pajbjerg, well adapted to high farming but somewhat exacting 
as to sowing time, have been introduced. 

The position now is that our farming methods, together with the hampering 
effects of wet winters, make it quite impossible for us, no matter how desirable 
it may be, to get all our winter wheat sown before Christmas. It lias become 
imperative then to solve the problem as to how late each variety of winter 
wheat could be sown in winter and spring, and thereafter to dis(»over how late 
could each spring variety be sowm. 

Consequently, during the five seasons 1984-1985, 1985-1986, 1986-1937, 
1987-1988, and 1938-1989 the writer ccmducted a scries of time-of-sowing 
experiments at Glasnevin. 


MATERIALS AND METHODS. 

In each of the above seasons the more important winter and spring varieties 
were sown at intervals from early winter right through to the following 
summer. lu all, ten winter and nine spring varieties were ^tested in one or 
more of those seasons. Table VI gives the varieties sown, and Table VII the 
dates of sowing in the four seasons. 
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TABLE VI. 


Wheat Varieties in the Time-of-Sowing Experiments. 


1984-1985 

1085-1986 

1986-1987 

1987-1938 

1988-1989 

Queen Wilhelniina 

Steel 

Steel 

Steel 

Pajbjcig 

Million 

I*ajbjerg 

Pajbjerg 

Pajbjerg 

Juliana 

Ironmaster 

Queen Wilhelmina 

Juliana 

Juliana 

Queen Wilhelmina 

Veonmn XI 

Squarehead 

Master 

Iroamaster 

Queen Wilhelmina 

Queen Wilhelmina 

Holdfast 

Hed Fife ! 

Squarehead I 

Master 1 

Yeoman II 

Desprez 80 

Marquis j 

Yeoman 11 

Ironmaster | 

Red Marvel 

Red Marvel 

i 

1 

) 

Mansliolis 

Van Hoek 

1 

April Red i 

1 

Atle 


lied Marvel j 

Yeoman 11. i 

Diamant i 

April Red 

! 

Hed Fife 

Mansholt's I 

Van lloek i 

Fylgia i 

Fylgia 


April Hcti 

Red Marvel | 

Aurora j 

Aurora 

i 

Dianiant 

April Red j 

i 



Marquis j 

i 

1 

! 




aso 

TASIM VIL 

Dates of Sowing. 


1984-1985 

1985-1986 

1980-1987 

1987-1988 

1988-1989 

1. lath Jan., 1935 

1. 8rd Dec.. 1985 

1. 20th Nov., ’86 

1. 2athNov.,’37 

1. 1st Feb., 1989 

a. 28rd „ 

2. nth „ 

2. 4th Dec. 

2. 20th Deo. 

2. 8th „ 

«. ^Oth „ 

8. 18th ., 

1 

S. 1 8th „ 

8. 18th Jan., 1988 

3. 15th 

4, 0th Keb. 

4. 2«th „ 

4. 8th Jan., 1987 

4. 4th Feb. 

4. 22nd „ 

S. 18th 

5. 2nd Jan., 1988 

,5. 28th „ 

5. 11th „ 

5. IstMaitdi 

6. aist „ 

a. 9th 

6. 17th Feb. 

6. 18th 

6. 8th 

7. 4th March 

7. lath 

7. 10th March 

7. 26th „ 

7. 15th „ 

8. lltti 

8. 2Tth „ 

8. 22nd „ 

8. 4th Marc*h 

8. 22nd „ 

9. 19th 

9, 8rd hVb. 

9. 81st „ 

0. nth 

0. 20th „ 

10. 2.5th „ 

10. 10th „ 

iio. 7th ApriJ 

10. 18th 

10. 5th April 

11. l8t April 

11. 20th „ 

111. 14th 

1 

n. 25th 

1 

11. 12th 

12. 8th „ 

12. 27th 

12. 21st 

12. Ut April 

12. 10th „ 

18. 15th „ 

18. 10th Maw‘h 

Il8. 28th „ 

1 

18. 8th „ 

13. 20th 

14. 22mi M 

14. mh „ 

114. .5th May 

j, 

|14. 1.>th „ 

14. 8rd May 

15. 29th „ 

15. 2ath „ 

1.5. 12th „ 

15. 22nd ,. 

15. 10th M 

16. 6th May 

10. 2nd April 

,16. 19th „ 

18. 2»th „ 

16. 17th „ 

17. 18th 

17, 9th 

*17. 26th „ 

17. «th May 

— 

18. 21st „ 

18. iati» 

{l8. 2nd June 

18. 1.8th ,. 

1 _ 

— 

{19. 28rd 

119. 9lh 

19. 20th 

1 

1 

— 

!20. .80tli 

W lath „ 

1 

120. 27th „ 

— 

— 

21. 7th May 

{21. 28i'd 

1 

21. 8rd June 

— 

— 

22. 18th .. 

'22. 1st July 

22. 10th 

— 

— 

28. 201.h 

28. 8th „ 

28. 17th „ 

— 


24. 27th 

— 

24. 24th „ 

— 

— 

25. 4th June 

- 

25. 1st July 

— 

— 

26. 10th „ 


28. 8th „ 

— 
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In 1984-1905 the intention was to make weekly sowings from 16th January 
to the end of May, while in 1985-1986 the weekly sowings were planned to run 
from 8rd December to the middle of June, as the spring varieties in the 
previous year ripened when sown on 21st May. The spring varieties Red Fife, 
April Red, Diamant and Marquis gave some ripe grain in 193G even in the 
latest sowing made that year, namely on 10th June, 1986. 

Ac(;ordingly the sowings in the two subsequent seasons were continued 
into July. 

In the 1936-1987 season wht‘n sowings were made from 2()th November to 
8th July it was intended to make fortnightly sowings throughout the winter, 
followed by weekly sowings in spring and summer. In 1987-1988 sowings ran 
from 26ih. Novcml>er to 8t]i July. In this season it was dt*emed suflicient to 
make one sowing in each of the winter months to be followed by the usual 
weekly sowings in spring and summer. During 1988-1939, the fifth season of 
the experiment which had now assumed tlie nature of a demonstration; 
weekly sowings were made from 1st February to 17th May. 

The prearranged timing of the sowings was adhered to in each of the seasons 
as closely as weather permitted. On a few occasions tin* sowing date had to 
be slightly postponed, due to the ground being frozen hard, snow covered or 
extremely wet. 

Frecpiently sowings were made wdien the soil was frozen to a de]>th of an 
inch or two and again when it was very wet. Still the resulting eroi)S did 
not seem to suffer any ill effects, provided the ground rec(*ived a s})ring 
scuffling to prevent crust formation. 

Source of Seed. - Th(‘ seed which was of good (quality was in every cas(‘ 
derived from reliable stocks and true to variety. It was kept in paper 
bags until required fcir sowing. 

Seed Dressing and Germination — Before sowing began each season the 
seed wlis treated with a mer<‘urial powder dressing for the pnn^ention of 
Bunt (7\ tritici). Samples were then teste d for germination which was found 
to be satisfactory, ranging from 95% to 100%, Simultaneously, control or 
untreated samples drawn from the sam(? stocks were tested for germination 
and found to germinate on the average 5% less than the treated grain. 

Tests made at the end of each sowing season showed an average germination 
of 91 %. while control samples from the same stocks similarly stored had a 
slightly lower germination figure. 

Hhe hii^ber gommathig power of the treated seed may be ascribed to the 
aetkni of the fimgicide in suppressing fiingi which would have otherwise 
dei^rated gmoination. 
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Sawing, ^owix^ was done by hand about 2 inches deep in lines 6 
inches apart, 4 lines being allotted to each variety. The length of these 
lines was varied slightly from year to year but averaged 16 feet long— the 
width of the experimental ground. 

During the first three seasons the order of the sowing of the varieties was 
randomised but the winter varieties were kept in one group and the spring 
varieties in another, as spring varieties would interfere with winter varieties 
by overshadowing in the early stages if indiscriminately j^rranged. In the 
third season, 1986-1937, in addition to randomisation, the sowings were 
duplicated. No differences attributable to position of plot or to position 
within plot could be detected. Both these expedients were abandoned in 
the fourth season 1987-1988. 

In the latter season the varieties were arranged within the plots in the 
order of the occurrence of their critical sowing dates, a procedure rendered 
possible by the experience gained during the previous seasons. The slowest 
developing winter variety, Steel, was sown on one side of each plot, while the 
other varieties formed a nicely graded series up to Aurora, the most rapidly 
developing spring variety under test, which occupied the other side of each 
plot. 

In 1987-1988 each variety was allotted 5 lines spaced 8 inches apart. 
The experimental ground was 160 yards long and 11 yards wide and, as the 
lines were made to run lengthwise, each variety became a narrow strip 
(40 inches wide) extending the entire length of the experimental ground, 
save where broken by the divisions between plots. 

The effect of this arrangement was to demonstrate throughout the growing 
season in a very clear-cut, in fact graphical, fashion the developmental 
differences due to variety and sowing time at any particular date. Further- 
more it proved the above statement that varieties could be placed in serial 
order with respect to rate of development, as the varieties in this year’s 
trial justified their position in the series at all stages. This goes to show that 
while the critical sowing dates for a number of varieties may fluctuate from 
year to year they always maintain the same order. 

This serial arrangement of varieties was again adopted in 1988-1989 and 
again it was found tliat all varieties had been placed correctly in the series 
with the e3tception of the new variety Desprea 80. 

pbservaiiam vnode. — From the times of sowing to ripening in each season 
the vatieties in all sowings were kept imder almost daily observation* 
Bjeeord^ were made of the dates on which the following stages occurred 
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Emergence overground, 

Exsertion of first ears. 

Fully-eared condition. 

Ripening. 

The average height of the plants, measured to the ligule of the top leaf, 
was taken when the first cars appeared. The final height, or average maxi- 
mum height to the top of tlic ears, was taken about 10 days after the comple- 
tion of flowering. In addition the health and vigour of each variety were 
noted at the different stages. 

The 19 varieties experimented with in the course of the four seasons have 
been rouglily divided into seven groui>s according to their rate of develop- 
ment : — 

1. Very slow winter varieties . . ♦Steel. 

2. Slow winter varieties . . . . ♦Pajbjerg. 

8. Fairly rapid winter varieties . , Juliana. 

♦Queen Wilhelmina. 

Million. 

Squarehead Master 

Ironmaster 

4. Rapid winter varieties . . . . ♦Yeoman II. 

Holdfast. 

Desprez 80. 

5. Slow spring varieties . . . . Mansholt’s Van Hoek. 

♦Red Marvel. 

0. Rapid spring varieties . . . . Atle. 

Red Fife. 

♦April Red. 

7. Very rapid spring varieties , . ♦Diamant. 

Marquis. 

Fylgia. 

Aurora. 

♦ Variety selected to represent the group in Table XIII. (Sec page 346). 

As the varieties within each of these groups behaved in a fairly uniform 
manner all times, it was considered sufficient to present here detailed 
data for the best known variety only from each group. 



1124 


In Table XIII will be found a complete list of the dates of occuirence 
of the four stapes previously mentioned in the case of each of the seveb 
representative varieties (Jiiring the seasons in which they were included in the 
experiment. The Table pives particulars for all sowings of each variety in 
each season up to the first sowing which failed in tlie most favourable season. 

Fairly closely coinciding sowing dates for the different seasons are arranged 
on the same line in the Table, so that the effect of the season on the develop- 
ment of the crop may be seen at a glance. 

Weather Ohsen^atiom . — ^With a view to studying the influence of weather 
conditions on the development and ripening of wheat, it was decided to have 
daily re(‘ords of tem])erature, rainfall and sunshine, throughout the duration 
of tlie experiment. (Consequently the maximum and minimum tempera- 
tures of air and soil were taken daily. For registering maximum and 
minimum air temperatures a thermometer was fixed 80 inches above ground 
and shaded from direct sunshine. A similar thermometer was placed in a 
recess in the soil, immediately beneath a movable zinc* tray which held a 
2 inch layer of soil. 

Daily n'cords of rainfall and sunshine for the period have been obtained 
from the meteorological station of the Botanic Gardens, Glasnevin, only 
one mile distant. Table XVI gives the summarised weather data for the 
five seasons. The extremes 'and means of the maximum and minimum air 
temperature readings for each month are given. The extremes of the maxi- 
mum readings are the highest temperatures recorded on the coldest and on 
the warmest days in the month respectively, while the extremes of the mini- 
mum readings are the lowest temperatures recorded during the coldest and 
the warmest nights in the month. Furthermore the number of nights on 
whi(^h the temperature fell to 40 ®F. or lower and the number on which 
freezing occurred is shown separately for each month- The rainfall is given 
in inches and the sunshine in hours per month. 

Soil temperatures seldom varied much from air temperatures and as their 
inclusion would mean a doubling of the temperature lists they have been 
omitted. It may be mentioned that they always tended to lag behind air 
temperatures by a few degrees and never changed so abruptly. 

From the climatic data presented, a reasonably true impression of the 
weather for each month can be formed and conclusions may be drawn as to 
its effect on the wheat, especially when several seasons are compared. 

^ Fortunately the five seasons in whidi tbe experiments were condiMSted were 
of such ebntrasting types as to afford ample scope for corretating imtbeir 
influence with rate of wheat development 
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Soil and Fertilizers — ^The plots were sown each year on a heavy clay 
loam under open field conditions. The soil was in a high state of fertility 
having in each case received farm-yard manure the previous year. Arti- 
ficial fertilizers were therefore not necessary for the production of a good 
(jrop of wheat. However, to test their possible effect on ripening they were 
introduced into the experiment in the seasons 19J15-1936 and 1986-1937. 


Review of Experiment. 

Germination , — Although the soil was often very wet and occasionally 
frozen at sowing time germination and brairding were good in all sowings. 
Invariably both spring and winter varieties appeared over ground on the 
same day. 

The time taken to (*rnergt\ though fluctuating a good deal, tended to 
diminisli with seasonal advance. It ranged from 20 to 7 days in 1934-1935, 
from 45 to 7 days in 1935-1930. from 40 to 6 days in 1936-1937, from 37 
to 6 days in 1937-1938 and from 23 to 7 days in 1938-1939. 

This seasonal diminution of th(‘ })eriod between sowing and emerging did 
not proceed steadily. It changed in sympathy with the weather, its duration 
being as a rule iriversely ])roporl ionjd to the tcmpcTature. 

Win ter- Hardiness. —None of the varieties suffetred any winter-killing 
as ih(‘ climatic* conditions w'ere not sufficiently severe but the effect 

of the weather of January, 1936, on the sowings then coming 

up was very interesting. The first sowing of the 1935-1936 sc^ries 
cmergf*d on 11th January and immediately encountered one of the 
hard<‘st and prolonged frosts of recent years. The ground was 
frozen continuously from 11th January to 25lh January and covered by a 
heavy fall of snow from 20th to 25th January. Nevertheless none of the 
wheat, not even the tender spring varieties was damaged. In fact the plants 
grew about, an inch under the snow. I'he second sowing began to come up 
in* frozen ground on 18th January and completed its emergen(*e under the 
snow. During this period the third, fourth, fifth and sixth sowings had all 
germinated and grown appreciably. This shows that wheat can germinate and 
grow, though slowly, under frozen ground and that it can emerge through a 
frozen surface and grow considerably under snow. It is of further interest in 
indicating that the varieties in general cultivation, with or without snow 
covering, are rather unlikely to be winter-killed in any period of cold liable to 
be experienced here. 

Early Groxvth . — Growth in the vegetative stage was satisfactory and 
vigorous in every instance, irrespective of time of sowing, but subsequent 
development and the initiation of reproduction was conditioned by the time 
of sowingi tie nature of the season and the variety. 



CriMcal Somng Daies. — ^Rapidly-developing spring varieties, sucsh as April 
Hed and Diamant, will proceed directly to the earing stage, no matter 
when sown, and will then ripen if weather conditions permit. Sown as late 
as the end of May or even the beginning of June they have ripened in the 
same season. (Table XIII). 

Red Marvel behaved in a similar manner, earing in all sowings made up to 
the end of June. In 1936, 1937 and 1989 it ripened in the same season when 
sown in early May, but in 1938 it failed to ripen any grain when sown after 
22nd April. In the case of the winter varieties, e.g., Pajbjcrg and Queen 
Wilhelmina, a critical sowing date occurs, usually in April, and winter vari- 
eties sown after this date will not ear in the current season, no matter how 
favourable the weather may be, but remain prostrate until the following 
year, when they elongate, ear, and ripen only slightly earlier than normal. 

The existence of a critical sowing date for earing in the case of winter wheats 
constitutes the real difference between these and spring varieties. While 
successive sowings of such varieties ear fully or partially w^hen sown as late 
as the end of April, the latest sowing date to give satisfactory ripening 
occurs much earlier. The time of this critical sowing date for ri]>cning is 
determined partly by the degree of winterness of the variety, hut largely 
by the temperature of late March and April. 

As a rule this critical sowing date for ripening in winter varieties lies between 
10th February and 10th March, 

The critical sowing dates for earing and for ripening are separated by 40 to 
60 days, depending upon the variety and the season. 

Consecutive sowings of a variety made during this period, show a gradual 
decline from the condition in which earing is late in starting and slow in 
finishing, to the stage in which no ears are produced and the plants remain 
prostrate until the following year. 

Plants that have begun to ear sporadically in August and September 
continue their ear exsertion right into winter and, despite the usual cold 
weather of November, flowering, fertilization, and grain formation proceed 
until all these tender shoots are destroyed by severe frost, which however 
leaves the lower vegetative leaves and the squat plants unscathed. 


Wheat Behaving as a Biennial. 

All the winter varieties in the 1934-1985 sowings from 25th March to 21st 
Jfay, inclusive, were left undisturbed during the following winter. Some 
'^e plants that had completed earing before winter died ofi, evidently from 
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«xhaustioi]i. But in all varieties in which earing had been either incomplete 
or had not begun, the plants survived the winter and retained a remarkably 
green healthy colour throughout. In February they began fresh growth 
and rapidly increased in height. They were 20 inches high in April, and began 
to ear on 6th June, 18 days earlier than the winter varieties in the 1935-1986 
crop. They ripened 10 days earlier than the latter crop. The abortive earing 
of the earlier sowings in September and October, 1985, evidently sapped 
some of their vigour. In the spring and summer following they did not 
equal in growth the later sowings that liad not eared at all previously. A very 
noticeable feature of all these over-wintered wheat plants was that from 
February to June they assumed an abnormally erect growth habit, the leaf 
tips pointing vertically upwards instead of lopping over in the usual manner. 

Table VIII illustrates the behaviour of a typical winter variety. Queen 
Wilhelraina, when sown in 1985, before, on, and after its critical sowing 
date for ripening. It will be seen that sowings made too late to ripen in 1985 
ripened normally in 1986. But for the fact that the first three March sowings 
were ploughed up in autumn they would probably have produced successfid 
crops in 1986. 



TABLE Vin. 

BSHAVioim OF Queen Wiuhelmina Wheat, in Successive Sowings, Made fhom 6th Febbuaby to 21st 51a y, 1^5. 



dUi May 




The duration of the period from sowing to ear exsertion varies according 
to the variety, being longest in the case of the slow winter variety Steel, 
and shortest for the rapid spring variety Aurora. It is however a remarkable 
fact that the period from exsertion to ripening is almost the same for all 
varieties. It is also nearly constant for all sowings of each variety made 
sufficiently early to ripen by the end of August. It fluctuates, however, 
from year to year. It averaged 57 days in 1984-1985 ; 64 days in 1985-1986 ; 
65 days in 1986-1987 ; 72 days in 1987-1988; and 69 days in 1938-1989. 

During each of these five seasons, the interval from exsertion to ripening 
did not vary more than four days, and rarely more than two days, from the 
above averages for any variety or for any sowing ripening by the end of 
August. But when maturity is not reached till September this interval 
increases rapidly, though somewhat irregularly, with successive sowings 
until the crop fails. 

A study of Table XIII shows that generally speaking all sowings of all 
varieties beginning to ear in June ripened satisfactorily in August or the 
first week of September, and that those caring in the first week of July 
ripened in the second week of September. If they did not begin to ear till 
the second week of July, they were unable to ripen till very late in September 
or early in October, wdiile occasionally they failed to ripen at all. This was 
the case, espec*ially in 1988, when all but the early sowings were retarded 
in ripening by a week or more due to the wet and sun-deficient weather 
which prevailed in July, August, and September of that year. Sowings of 
winter varieties that did not begin to car until 15th July or later were seldom 
able to ripen. But sowings of spring varieties in the 1985-1986 and 1936-1987 
seasons which eared in the third week of July ripened successfully at the 
end of Septembe^r. 

(k)usequently, it eau be easily predicted on the date of exsertion whether 
wheat will Ik* likely to ri[)en or not. 

‘ITiis leads to a consideration of the factors inUueiieing the most crucial 
stage in the life-history of the wheat plant, namely, the stage between 
emergence over ground and the exsertion of the first ears. 

These factors although interacting with one another and difficult to 
segregate may be grouped under the following headings : — 

1. Time of Sowing. 

2. Nature of Variety. 


8. Climatic Conditions. 
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Tirm of 8owing.~^o matter how early wheat is sown, it hardly ever 
begins to ear in this country before 1st June. During the five years of the 
experiment the only exception to this rule was winter-sown Aurora in the 
1087-1988 season, which began exserting on 24th May. 

The winter varieties, sown from 25th March to 21st May, 1985 and allowed 
to over-winter, did not produce their first ears in 1986 until 6th June* 

Spring varieties sown in November and early December each year began 
exserting in the following summer between 1st June and 17th June, depending 
on the particular variety and the season. Successive sowings of spring 
varieties such as April Red and Diamant made up to late April and of Red 
Marvel up to early April eared in rapid succession during June. In the case 
of the winter varieties Steel, sown up to early February, and Queen Wilhel- 
mina and Yeoman II sown up to late February or even early March in 
certain seasons, also eared in June. 

During the sowing periods referred to for the different varieties, a delay of 
a week or ten days in sowing rarely caused a delay of more than one day in 
earing, while frequently sowings spread over a month eared on the same day 
in June and subsequently ripened on the same day in August or early Sept- 
tember. 

As regards the plots that had been sown too late to begin to ear in June, 
the speed of reaching the exsertion stage slowed down gradually in the case 
of the spring varieties, but very rapidly in the winter varieties so that the 
latter soon failed. 

Nature of Variety, — Varieties from the different groups behave quite 
differently when sown on the same day, even when sown early 
in winter. For instance, Steel sown on 20th November, 1936, eared 
on 15th June and ripened on 20tJi August, 1937, while April Red 
sown on the same day eared on 7th June and ripbned on 15th 
August, 1987. As sowings are made progressively later, this difference 
in rate of development becomes accentuated until the winter variety 
fails, while tlie spring variety has ample time to ripen. Steel sown on 10th 
March, 1987, did not begin to car until 24th July of that year and failed to 
ripen any grain. April Red sown on the same day eared on 18th June and 
ripened on 28rd August, 1937, while sowings of this variety up to the end 
of April all ripened in August of that year. Varieties of types, ranging 
between Steel and April Red in nature, behaved in an intermediate manner 
in all respects. 

Climatic Conditions, — The various types of weather encountered by the 
crop from sowing time onwards directly affect its rate of vegetative 
growth, mild weather with sunshine and showers encouraging growth, 
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while cold, harsh weather retards Jt, but there is also an indirect effect of 
weather to be taken into account. 

Lyssenko (82), in his vernalization theory, contends that the life-history 
of a plant may be divided into the two processes — growth and development. 
(In this case, growth ” means vegetative growth, and “ development 
means the attainment to the reproductive stage and maturity). 

These two processes are independent of one another, that is, a plant may 
grow without developing and vice versa » Weather conditions influence 
both processes, sometimes in harmony, but occasionally favouring one at the 
expense of the other. Growth is always favoured by warmth but in many 
plants development demands a period of cold in the early stages. This is 
where spring and winter wheats differ. True spring varieties like April Red 
grow best and develop from tlic outset in warm sunny weather. Winter 
varieties like Steel, on the other hand must, when young, experience a 
period of cold if they are to develop normally. Here cold is the essential 
factor that, by its stimulating effect, initiates the reproductive phase. In its 
absence, winter varieticjs are extremely slow in coming into ear and usually 
fail to ripen in the same season. Provided winter wheat has experienced 
low t(‘mperature, it is thereafter favoured in both growth and development 
by warm, sunny weather as in the case of spring wheat ; but without the 
initial cold, it cannot respond to the most favourable weather. 

This ( ffect of cold on winter wheat has been termed “ vernalization by 
I.»yssenko. Winter wheat can be artificially vernalized by germinating the 
seed and subjecting it then to a temperature slightly above freezing point 
for several days before sowing. It is repc)rted that in Russia upwards of 
1,250,000 acres of vernalized winter wheat are sown in spring and followed 
by good crops (3). In recent years, vernalization has been tried in many 
countries, with very variable results — probably due to the particular varieties 
cxperim('nt(‘d with. 

Caffrey and Carroll (7) have shown, that while vernalization definitely 
accelerates the development and subsequent ripening of spring-sown winter 
wheat in Ireland, the treatment falls far short of causing a winter v^ariety to 
behave as a spring variety. Further, they point out that as we have available 
heiivy-yiclding varieties of spring wheat the necessity for vernalization does 
not arise here. Although artificial vernalization may be ruled out in 6ur 
wheat growing, natural vernalization must, how^ever, be taken into 
consideration. A cold late spring may to a certain extent be equivalent to 
winter in its effects on spring-sow n winter wheat. 

As a rule, the common varieties of winter whi^at succeed when sown up to 
early February irrespective of the season. With each day’s postponement 
of sowing after the middle of February they become more and more dependent 



upon mbneqnent weather, especially ten^ratuure conditions in March and 
A|n^il and sunshine and rainfall in summer and early autumn* 


These weather factors varied considerably from year to year during the 
period of the experiment — 1985 to 1989, inclusive. The behaviour of the 
wheat varieties under trial when sown on corresponding dates also differed 
markedly. So it may be possible to trace a correlation between weather 
conditions and wheat development. 

Temperatures ranging from 82°F. to 40®F. have l:)een found to be effective 
in vernalizing winter wheat under artificial conditions. In nature however 
it is likely that night air temperatures of slightly below 82®F. are necessary 
as the main body of the plant is protected by soil. 

During the five years 1935-1989 the number of nights in March and April 
on which freezing occurred were; as follows : — 

March April Total 

1985 .... 8 fi 14 

1986 .... 7 11 18 

1987 .... 22 2 24 

1988 .. .. 8 16 24 

1989 .... 10 7 17 

If cold spring weather is beneficial to late-sowii winter wheat, then the 
years 1986, 1987 and 1988 shouW be more favourable than 1985. Spring 
cold merely prepares the plant for development, the actual rate of which is 
determined later by sunshine and rainfall. Results showed that the years 
1986 and 1987 were much more favourable and that 1 988 was slightly more 
favourable than 1935. 

The following comparisons will serve to illustrate the effects of the different 
years on Queen Wilhelmina and Yeoman II : — 


TABLE IX. 
Queen Wiuielmina. 


Year 

Date of 
Sowing 

Date of 

I Kxsertion 

Date of 
Ripening 

Date of 
Sowing 

Date of 
j Ex»ertion 

Date of 
Ripening 

1985 

2lBt Feb. 

4th July 

12th Sept. 

11th March 

1 

! l«tb July 

failed 

um 

mh 

27th June 

26th Aug. 

lOtti 

80th June 

7th Sept. 

IW 

ITtii „ 

28rd „ 

20th 

lOlh 

80th 

2nd „ 

tm 

I8tb „ 

24th „ 

2nd Sept. 

11th „ 

18th July 

8th Oct. 


18tai „ 

19th 

26th Aug. 

8th „ 

25th June 

8rd Sept. 
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TABLE X. 
Yeoman II. 


Year 

Date of 
Sowing 

Date of 
Exsertion 

Date of 
Ripening 

Date of 
Sowing 

Date of 
; Exsertion 

Date of 
Ripening 

mss 

2l8t Feb. 

Ist July 

10th Sept. 

19th March 

12th July 

16th Oct. 

1986 

20th „ 

24th June 

25th Aug. 

loth „ 

8rd „ 

5th Sept. 

1987 

17th 

2ai:d „ 

2Sth „ 

22nd „ 

2nd „ 

4th 

1988 

18th „ 

22nd „ 

2eth „ 

18th „ 

11th „ 

18th „ 

1989 


(Yeoman 

II was not so 

wn in the tria 

Is in 1989) 



Other winter varieties sown in 1985 and in one or more of the succeeding 
years gave results similar to the above. 

The weather data presented in Table XI show that for the six months’ 
period — ^April to September — temperatures on the average did not vary 
much in the different years but that the amount of rainfall and sunshine 
varied a great deal. 


TABLE XI. 




Rainfajuu 

[N Inches 



Sunshine in 

Hours 

Year 

April 

May 

June 

July 

Aug. 

Sept. 

Total 

April 

May 

June 

July 

Aug. 

Sept, 

Total 

1985 

1.95 

1.70 

2.88 

0.82 

1.40 

8.80 

12.61 

100 

212 

176 

288 

195 

188 

1054 

1930 

1.91 

1.83 

8.08 

5.24 

1.14 

2.88 

15.53 

180 

172 

286 

176 

229 

111 

1054 

1987 

1.80 

1.84 

1.24 

1.96 

2.69 

1.45 

10.48 

76 

212 

128 

j 

165 

198 

184 

918 

1938 

D.09 

2.75 

2.91 

4.49 

2.66 

1.49 

CO 

195 

151 

144 

111 

148 

95 

889 

1989 1 

2.08 

0.66 

i 

1.46 

2.81 

2.09 

4.60 

18.70 

167 

201 

! 

248 

142 

197 

105 

1050 


The years 1985 and 1986 exhibited some remarkable contrasts. July in 
1985 was very dry and sunny. In 1986 it was rather dull and was the wettest 
month in the five years. June and August a£ 1936 were very sunny as com- 
pared with these months in 1985. 

Early -sown winter wheat ripened considerably earlier in 1935 than in 1986, 
probably due to the very fine July of the former year. But mid-season and 
la^ sowings in 1986 were very much more successful than corresponding 

H 
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rowings in 1385. This may be attributed pkrtly to the cold April, but largely 
to the very sunny June, which encouraged exsertion, and the dry and sunny 
August, which favoured ripening in 1986. 

The weather in 1937 was much drier than in the previous two years, but 
somewhat less sunny. Its net effect on wheat ripening was approximately 
equal to that of 1986 but early sowings ripened slightly earlier and late 
sowings slightly later than in 1986. 

In 1988 after an abnormally dry spring, the period from May to September 
inclusive was rather wet and very deficient in sunshine. Early sowings of 
winter wheat in that year ripened quite as early as in the previous two years. 
In certain cases they ripened even earlier. But, when sowings were made 
after 1st February, 1988, each week’s postponement in sowing resulted in a 
greater retarding in the rate of development, as compared with sowings 
on corresponding dates in 1936 and 1987, Furthermore, crops failed from 
much earlier sowings in 1988 than in 1936 and 1987. For instance, Queen 
Wilhelmina failed in 1988 when sown on 18th March. In 1986 and 1987 
only sowings made as late as 9th April and 7th April respectively, failed. 

. It is therefore apparent that 1988 was far less favourable than 1986 or 1987 
for late-sown winter wheat. Evidently the dull wet summer and autumn 
counteracted the beneficial effects that should have resulted from the cold 
April of that year. 

The spring of 1989 was wet but the succeeding months from May to August, 
inclusive, were very dry and sunny, the corresponding months being drier 
only in 1985, and sunnier only in 1935 and 1986. As regards spring tempera- 
tures in 1989, there were fewer nights of actual freezing in March and April 
of that year than there had been in the corresponding months in the previous 
three seasons although the weather was, on the average, unusually cold for 
the time of year. 

This season proved to be very favourable for wheat and relatively late 
sowings of both winter and spring varieties were highly successful. Queen 
Wilhelmina ripened in 1989 on 8rd September when sown on 8th March, 
although in 1988 it did not ripen until 20th September when sown on 4th 
March. Furthermore, while the 18th March sowing of this variety in 1988 
failed to ripen, the 22nd March sowing in 1939 was fully ripe on 25th Sep- 
tember. Tlie great superiority of 1989 over 1988 for late-sown winter wheats 
may be attributed partly to its much colder March and slightly colder April 
(mean temperature) but mainly to its abimdant sunshine and low rainfall 
diirirq^ the period May to August, inclusive. 

The effects of the different years were also reflected in the results ol^tained 
from siting wheats. The varieties Red Fife and Marquis when sown in wint^ 
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ripened as much as ten days earlier in 1985 than in 1986. In the case of sow- 
ings made about 1st February the difference decreased while sowings made 
at the end of February ripened on about the same date in August in both 
ytors. Then the order changed. Sowings made after 1st March developed 
with increasing rapidity in 1986 as compared with 1935 so that sowings made 
at the end of April, 1986, ripened a fortnight earlier in that season as compared 
with the date of ripening during the 1985 season of sowings made at a corres- 
ponding time. When sown towards the end of May these varieties ripened 
only a few days earlier in 1936 than in 1935. 

In 1987 the ripening date of comparable sow ings of the variety April Red 
was slightly earlier in that year than in 1936, especially in the case of very 
late sowings, i.c., those made from mid-May to 10th June. Incidentally, 
10th June was the latest sowing date recorded in these experiments to give 
ripe grain. 

In 1938, spring varieties sown up to mid-February agreed in ripening time 
with similar sowings made in 1936 and 1937. When sown after mid-February 
their rate of development did not keep pace wdth that established in 1936 and 
1987 and eventually failure occurred in much earlier sowings. 

April Red sow n on 18th May, 1988, failed but when sow n on 18th May, 1936, 
and 12th May, 1937, it ripened and produced good crops on 11th September, 
1986, and 10th September, 1987, respectively. In 1937, only sowings of this 
variety made on 16tli June failed completely. 

Again, in the dry and sunny season of 1939, early sowings of spring varieties 
were slightly more successful and very late sowings w ere much more successful 
than the corresponding sowings in 1988. April Red sown on 17th May, 1939, 
(the latest sowing made in 1989) was fully ripe on 18th September. Other 
fast -growing spring varieties behaved in a manner similar to that of April 
Red in the various years, while slow-growing spring \'^arieties of the Red 
Marvel class occupied an intermediate position. (See Tables XIII and XIV). 
Therefore, even spring varieties, especially when late sown, are directly 
affected by the climatic conditions they encounter in summer and autumn ; 
a dull wet season retards and a sunny dry season hastens their progress. 


INFLUENCE OF FERTILIZERS. 

To test the effect of various artificial fertilizers on the time of ripening of 
wheat, a manurial trial was conducted in 1986 in conjunction with the time- 
of-sowing experiment* A number of single fertilizers and a complete mixture 
were used. In all there were five different dressings. The treatment was 
as follows -Half of each sowing was manured, the other half being left as 
control. The treated parts were arranged at random. 
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The fertiiliism used and the quantity aji^ied per statute aw were 

First sowing 
Second „ 

Third 
Fourth „ 

Fifth 


These dressings were replicated four times on the first 20 sowings. The 
remaining 6 sowings got sulphate of ammonia only. The first 10 sowings 
received their manurial treatments on 7th April. Later sowings were dressed 
as soon as they were about S'* high. 

BesuUs . — As mentioned earlier, the soil was already in a fairly 
high state of fertility. Consequently the crop gave little or no 
response to the dressings of phosphate or potash but the complete 
mixture and the nitrogenous fertilisers applied alone produced a 
decidedly more vigorous growth. Evidently it was nitrogen only that 
was effective. It increased the foliage, height and yielding powers 
of the plants. Despite this difference in vegetative growth the first ears 
invariably appeared in both manured and unmanured portions of each plot 
on the same day. The subsequent rate of development showed little or no 
difference. Actual ripening tended to occur on the same day in both portions. 

Nitrogen in certain cases induced ripening a day earlier or a day later 
but it never caused a departure of more than two days from the date of 
ripening in the control portion. Phosphate and potash, while they had 
pnctically no effect on vegetative growth, likewise showed no influence on the 
time of ripening. They might have been more effective had they been 
applied in early spring. As against this, the summer of 1936 was very 
showery and should have enabled these manures to show some effect 

In 1987 the effect of sulphate of ammonia was again tested. It was applied 
to half of each sowing, the other half being left as control. Half of each 
of the first 15 sowings received sulphate of ammonia at the rate of 1 cwt, 
per acre on 21st May, On that date the winter varieties in the first sowing 
ranged from 15 inches to 20 inches, while the spring varieties were up to 
24 inches high. The other 14 sowings graded down by steps to the 15th 
which had just emerged. Growth was rapid at this time and rain which fell 
oh the ni^t after application washed in the manure completely. 

Subsequent sowings were dressed with sulphate of arnmonia at the rate 
of 1| cwts. per acre as soon as they were 2 inches or 8 inches high. 


received sulphate of ammonia 
„ nitrate of soda 

„ superphosphate 85% @ 8 

„ muriate of potash @ 1 

^ 1 cwt. sulphate of ammonia. 
„ j 8 cwt. superphc^phate 85 % 

( 1 cwt. muriate of potash 


@ 1 cwt. pet acre. 

@ 1 9t 


@ 5 cwt, per acre. 



In all tibe sowings the plots were reasonably uniform and the plants of 
a healthy dark green colour at the time of manuring* Still the effect of 
sulphate of ammonia was soon apparent. It caused the treated portion of 
each plot to become more leafy and somewhat ranker than the 
untreated. Notwithstanding this it had no effect on the rate of development. 
In a few cases it accelerated or delayed ear exsertion by one day only. In 
no case did it alter the date of ripening. At the same time it increased the 
height of the straw by about 8 inches on an average and it also apparently 
increased the yield of grain. 

The interesting and important point is that nitrogen at the above rates 
of application while it increased the yield of both straw and grain did not 
retard ripening. 


SOWING TIME AND DISEASE. 

The only diseases to become rather prevalent in these sowings were yeHow 
rust (P. glumamm) and brown rust (P. trUicina), while glume blotch {Sep- 
to rianodomm Berk.) also appeared. In 1985 yellow rust appeared early in 
April and soon became general. Marquis was most seriously damaged 
and Million and Yeoman II to a less extent. The remaining varieties showed 
scnnewhat more resistance. 

Early sowings being considerably developed before the rust attack suffered 
least. As the fungus was most virulent during May, June and early July, 
moderately late sowings were most affected. After mid-July the rust dim- 
inished so that the very late-sown spring varieties were only slightly attacked. 

In 1986 pustules of yellow rust could not be found until 12th June, and 
even then the disease spread very slowly. It slightly injured Marquis and 
Diamant but had practically no effect on the other varieties. Again it was 
not much in evidence after the middle of July. 

In 1987 yellow rust appeared on 12th May. It spread fairly rapidly until 
mid- July after which it began to abate. Due to its earlier appearance it was 
more injurious than in the previous year and moderately late sowings suffered 
considerably. 

Yellow rust was found cai'ly in April in 1938 and it then spread rapidly, 
becoming general by 1st June. It did considerable damage to Yeoman II, 
Diamant and Aurora especially in mid-season and late sowings. Early 
sowings of these varieties and all sowings of the other varieties were only 
49lig|itly affected. 


Aurara behaved in a temarkable manner. It appeared to be immune to 
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yellow rust until the end’ of June when it contracted the disease rather 
suddenly. Then within a week all plants of this variety, irrespective of 
their stage of growth, showed long stripes of yellow rust. E5vidently Aurora 
was resistant to the forms of Yellow Rust attacking the other varieties 
but Was itself attacked in July by a special l^iologic form to which it was 
susceptible. 

In 1989 yellow rust though observed on 20th April did not spread much 
until mid-May when it could be found on all the varieties under test. Later 
it became moderately severe on Holdfast and Desprez 80 and very severe on 
Fylgia and Aurora especially in mid-season sowings. 

Brown rust (P. triticina) did not appear in any year until July and did 
not cause serious damage. Early sowings almost entirely escaped its attack 
while later ones were only slightly affected. The variety Mansholt’s Van 
Hoek which is highly resistant to yellow rust proved to be quite susceptible 
to brown rust. Juliana was also very susceptible to it. The other varieties 
were much more resistant to brown rust but none of the 19 varieties under 
test was completely immune to either rust. 

Glume blotch {Septoria nodorum Berk.) appt^ared to a certain extent each 
year especially in the early sowings. It had little effect on the winter varieties 
but caused considerable smudging to the glumes and shrinkage of the grain in 
the spring varieties that had been sown in winter. Later sowings of these 
varieties contrasted markedly in having bright chaff and plump grain. 


SOWING TIME AND YIELD. 

The yield of a wheat crop is determined by the number of ears per unit 
ar^a together with their size and degree of filling. A reasonably good crop 
carries about 300 ears per square yard. Crop density is decided mainly 
Jjy the rate of seeding and partly by tillering and soil fertility. Late sowings 
have little time to tiller and conseqiicntly must be sown more thickly. 

Large well-filled ears are usually borne on straws that are tall for the 
particular variety. Each variety has its own optimum height for yield. 
When shorter it yields less while if taller it may lodge and yield less still. 
Hence crop density and straw height may be taken as indicators of grain 
yield. Both of these factors are directly influenced by sowing time. When 
sown early the crop has a longer period in which to tiller and to grow tall before 
exsertion than when sown late. 

Maximum straw height usually declines steadily witli lateness of sowing,, 
especially when the summer is dry. A showery summer tends to eVen up 
successive sowings in bulk and grain yield. ' 
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Taking sowings that ripened before the end of September the following 
results were obtained : — Queen Wilhelmina is taken as representative of 
the winter varieties in all five years and the spring varieties are represented 
by Marquis in 1934-1935, and by April Red in the succeeding four years. 

In 1934-1935 the maximum height of Queen Wilhelmina declined from 
52 inches to 42 inches and Marquis declined from 55 inches to 30 inches. 
In 1935-1936 Queen Wilhelmina decreased from 57 inches to 45 inches and 
then in later sowings increased to 50 inches due to a very wet July. Similarly 
April Red dropped from 64 inches to 50 inches and then increased to 55 inches. 

In both of the seasons 1936-1987 and 1937-1938, Queen Wilhelmina 
declined from 56 inches to 50 inches and April Red from 62 inches to 52 inches. 
In 1939 the Queen Wilhelmina sowings fluctuated slightly around 48 inches 
while April Red declined from 52 inches to 48 inches and later increased to 
52 inches again. 

The crops were not weighed as the plots were too small to give reliable 
results especially in the absence of replication and furthermore they had been 
somewhat injured by birds but it was obvious that in the case of the winter 
varieties yield declined, at first slightly and later on seriously, with lateness 
in sowing. 

Spring varieties like April Red behaved differently. When sown in winter 
and early spring they grew too tall and lodged. Tliis together with the attack 
of glume blotch mentioned earlier considerably reduced their yields. April 
Red gave the most satisfactory crops when sown in April, while the inter- 
mediate variety, Red Marvel, did best when sown in February or March. 


EFFECT OF SOWING TIME ON THE RESULTING GRAIN FOR 

SEED. 

It has been suggested that in sowing wheat rather late it would be desirable 
to use seed derived from a late-sown crop. An experiment was therefore 
conducted in 1937 with Red Marvel to test the validity of this suggestion. 
Samples of seed were retained from the crops resulting from the early, 
late and very late 1936 sowings. These were sown side by side on each of 
three dates in 1937. Table XII sets out the details of this experiment with 
Red Marvel 



TABLE XII. 



18th May, 1936 
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It will be seen from the above Table that the time of sowing of the crop 
from which the seed was obtained had not the slightest effect on the behaviour 
of the resulting crop. Seed from May sowings did not induce ripening to 
occur any earlier than did seed from January sowings. Furthermore, the 
crops produced from the different seed samples were exactly alike in straw 
height and vigour and apparently also in yielding capacity. Incidentally it 
is worth noting that the grain derived from Red Marvel sown on 13th May, 
1936, though rather small, had ripened fully on October 5th, 1936, and pro- 
duced a normal crop when sown on 20th April, 1937. 


DISCUSSION. 

The various growth and developmental phases of wheat are conditioned by 
the whole complex of genetic and environmental factors. This applies 
especially to successful grain production. Environmental factors have a 
profound influence but may be rendered impotent by an unsuitable plant 
response. On the basis of response to environment varieties have been divided 
into two groups — spring and winter varieties. (Intermediate forms also 
occur). 

Spring varieties have such a strong inclination for early seed formation 
that they will ear, flower, and attempt to mature under the most unfavourable 
circumstances. 

Winter varieties behave differently. They may ear too late to ripen 
properly but when the chances of ripening vanish entirely they refuse to 
ear in the year of sowing and await the return of favourable weather in the 
following year. They will then ear and ripen only a few days earlier than 
normal. 

Temperature and light play a verj^ important part in seed production in 
many plants including wheat, while rainfall and soil fertility have some 
influence. Of these, the latter is the only factor under direct human control 
and although it is the major factor in determining yield it has but a very 
slight effect on the time of maturity. 

Rainfall as shown by Cole and Matthews (9) and by the writer’s observations 
has a decided influence. A high rainfall prolongs the pre-earing stage by a 
few days but its most obvious effect is shown after earing when it may retard 
ripening by a week or more. Wheat, especially spring varieties, grows and 
develops in proportion to the temperature up to a certain limit. Winter 
varieties also benefit by warmth provided they have experienced a tempera- 
ture of about zero in their early stages. Otherwise they are unable to respond 
to the most favourable summer weather. This is where natural vernaliza- 
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tion assumes prime importance especially as winter wheat is so frequently 
sown in February in Ireland. 

The most effective means available to us for ensuring early and satisfactory 
ripening lies in the sowing of each variety within its proper time limits. One 
slight objection to autumn sowing is that it favours weed establishment 
which may become serious if two or more crops of wheat are taken in success- 
ion — ^not a desirable practice. 

While early sowing ensures success quite as good results are often obtained 
when the operation is postponed until nearly the latest safe sowing date for 
the variety, but much depends upon subsequent weather. Such postpone- 
ment can often be avoided, as wheat will tolerate being sown when the soil 
is very wet and in the absence of actual water-logging will suffer no injury. 

Fortunately however should unfavourable weather render winter sowing 
impossible, ordinary winter varieties, like Queen Wilhelmina, Squarehead 
Master and Ironmaster, can be sown with perfect safety up to 10th February. 
On fertile land they will give normal yields when sown on this date. They 
can be expected to ripen satisfactorily when sown on the last days of February, 
or in occasional years as in 1936, 1987 and 1939, up to 10th March. March 
sowing of winter wheat entails considerable risk and it is safer then to sow 
a spring variety such as Red Marvel or Atle. 

It may be taken that each day’s delay in sowing winter wheat after 10th 
February will be followed by a proportionate reduction in yield. Yeoman II 
can be sown about 10 days later than the winter varieties specified above 
but Pajbjerg should be sown 10 days, and Steel at least 20 days, earlier 
than them. 

No matter what the variety used or the time of sowing wheat will rarely 
ear before 1st June or ripen before Ist August in this country. Generally 
speaking, during the course of this experiment spring varieties sown in winter 
began earing in the first or second week of June, while winter varieties sown 
at the same time began earing in the second or third week of June, according 
to season. 

Wheat sown in October or November will have more tillering done by 
spring than if it has been sown in December or January but in respect of 
development towards caring will have made very little more progress. 
Consequently in these experimental sowings winter wheats sown from 
November to the end of January, and in certain cases up to the end of Feb- 
ruary or even early March, as in the case of Yeoman II, eared in very rapid 
succession and all ripened within a period of 4 to 10 days towards the end 
of August. April Red sown from November to the beginning of April in 
1987-1988 and from November to the end of April in the previous two seasons 
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all ripened during the last fortnight of August. The other fast^developing 
varieties ripened with equal rapidity while Red Marvel and Mansholt’s Van 
Hoek occupied an intermediate position. 

Viewed from another aspect, it is seen that the number of days from sowing 
to ripening diminished steadily with lateness of sowing up to the critical 
date after which an abrupt increase preceded crop failure. 

In these experiments the period between sowing and ripening for successive 
sowings of winter varieties decreased on an average from 275 to 165 days 
and then increased again, while for the spring varieties the corresponding 
period decreased from 160 to 120 days approximately. 

The shortest life cycle recorded for any variety was for Marquis. Sown on 
7tli May, 1036, it ripened in 116 days. Later evidence showed that Aurora 
could ripen in 2 days less than Marquis but it was not sown in 1936. 

Ripening conditions are at their best during the first three we(*ks of August. 
They are usually still quite good in the last week of August and the first week 
of September. After this, conditions are liable to become unfavourable. 
Long nights with heavy dew and fog often accomj)anied by dull days retard 
ripening. However, though the process becomes slower, it is possible for 
wheat to ripen thoroughly up to mid-September and even up to the end 
of the month if the weather is warm and dry. From a practical point of view, 
a wheat crop cannot be considered satisfactory if it has not ripened at latest 
by the middle of September. It should preferably be ripe by the end of 
August. 

When these crops were recorded as ripe ’’ they were in the fully “ ripe ” 
stages the grain being hard and all trace of green having disappeared from 
the top node (the last part of the plant to lose its greenness). They could 
without harm have been harvested 2 or 3 days earlier or on the other hand 
a few days later, as ripe wheat will stand without shedding for a week or more 
if necessary. While* even rough weather will not shed ripe wheat an over-ripe 
crop must be carefully handled in haryesting operations or serious loss will 
result. 

By experiment the writer found that all the varieties under test stood 
for at least a month after ripening without shedding, thoiigli of course the 
straw became brittle and the grain rather discoloured, while in wet weather 
some grain sprouted. 

The tendency for successive sowings to ripen at practically the same time 
has an important practical bearing on wheat growing as it enables different 
sections of the crop sown at wide intervals of time due to bad weather to 
be harvested on the same day if desired. 
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SUMMARY. 

The time of ripening of wheat is determined by variety, time of sowing 
and seasonal factors. 

Spring varieties will ear and ripen unless prevented by weather no matter 
when they are sown. To give a reasonable yield, they must be sown within 
the proper season — ^February to early May — according to variety. 

Winter varieties, if sown after a critical sowing date in spring, charac- 
teristic for the variety, will not ear in the same year but will persist in prostrate 
vegetative growth until the following year when they will ear and ripen 
only slightly earlier than normal. 

In the experiments reported this critical date occurred between the beginn- 
ing and the end of April, the actual date depending upon the degree of 
winterness of the variety and to a certain extent on the season. 

Another and more important critical date for each winter variety occurs 
some time in February or March. Sown after this date winter wheat will 
not ripen in August or it may fail to ripen at all. This critical date usually 
lies between 10th February and 10th March depending on variety and season. 

Each winter variety has its own characteristic critical date at this stage 
which is liable to fluctuate from year to year within a range of at least 20 days 
under the influence of climatic conditions. There is a wide variation in the 
time of earing and consequently of ripening of different varieties sown 
on the same date. This difference becomes more pronounced witli late 
sowing. 

The varieties under experiment eared in ihe same order and in the case 
of the winter varieties the critical sowing dates for earing and for ripening 
occurred in the same relative order in each of the five 
yeans. Critical sowing dates for ripening in winter wheats occur later in cold 
late springs than in those that are early and warm. Repeated late sowing 
does not confer upon a pure variety an adaptability to late sowing. 


CONCLUSIONS. 

The growth phases of wheat, such as germination, tillering, elongation, 
and earing are influenced by different factors in succession. They are not 
however completely controlled by any one factor at any time but by the 
interaction of several factors. 

The entire course of development in the wheat plant may be a^al 3 rsed 
into four phases : — 
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1. Sowing to emergence overground — ^The length of this period depends 
to some extent on soil moisture and depth of sowing. It is independent 
of variety but is under the direct control of the weather especially 
temperature. In cold mid-winter it has extended to 45 days while in warm 
late spring it has diminished to 6 days. 

2. Emergence overground to the exsertion of the first ears. — Tlie duration 
of this period is regulated mainly by time of sowing and variety but is 
modified by the weather. During this stage varieties exhibit their real 
differences of nature in the most definite manner^ 

8. Appearance of first ears to the completion of exsertion and flowering . — 
For this stage to be of normal length the crop must of course be pure and 
of vigorous growth. Its length will then depend mainly on the time of 
occuiTenee. Bright sunny weather favours it. When the first ears appear 
before the end of June, spring varieties complete their exsertion within about 
8 days, while winter varieties do so in from 8 to 10 days. 

Flowering and fertilization occur in each ear about a week after exsertion 
and a fortnight later the grain has attained to full adult size though it is 
still green and soft and contains about 70% of water. Subsequent develop- 
ment and ripening consist ciiiefly in replacing tlie greater part of this water 
by starch and protein. 

4. Exsertion to ripening . — Spring varieties have a tendency to take 
about 2 days longer than w inter varieties in this stage. On the whole this 
period is remarkably constant for all varieties and for all sowings made 
before the first critical sowing date. It varies, however, considerably 
from year to year under the influence of tfimj)erature, sunshine and 
rainfall. Its average length for all varieties ripening before the end of 
August w^as 57 days in 1934-1935, 64 days in 1935-1936, 05 days in 
1936-1937, 72 days in 1937-1938, and 69 days in 1938-1039, 

Jn the whole career of the wheat plant therefore variety has \'ery little 
influence in deciding the duration of the first, third and fourth phases. 

The second phase, namely from emergence to exsertion, is most sr.bject 
to modification and control and here both variety and environment i)!ay 
important parts. 

As soil fertility and the application of fertilisers have bet n shovvji to have 
very little effect on the rate of development there are but three factors left 

Variety. 

Time of Sowing. 

Subsequent Weather, 



Upon their interaction during this key stage depends the ultimate success 
of the crop. The later wheat is sown the more it becomes dependent upon 
the weather. 

The ideal weather conditions for late-sown winter varieties are : — 

1. Cold weather in March and April — ^to vernalize the plants. 

2. Mild showery weather, with adequate sunshine from 1st May to mid- 
June — ^to encourage vigorous vegetative growth and elongation. 

B. Warm sunny weather from the middle of June to the middle of Sep- 
tember — ^to favour exsertion, flowering, grain filling and ripening. 

These conditions from May onwards would also be ideal for very late-sown 
spring varieties. Any variety of wheat that has begun to ear before the 
end of June or has completed exsertion by 10th July will ripen by the end of 
August or in the first week of September in a normal season. K it has not 
begun to ear on 5th July or if the process is incomplete on 15th July it is 
unlikely to be ripe before the middle of September, while if exsertion has not 
begun on 15th July the crop will cither fail to ripen or it will be so late that 
it cannot be considered of much value. 

As the duration of the second and most important phase of development 
dealt with above is directly controlled by the three factors— variety, time of 
sowing, and subsequent weather, these must be regarded as the major 
factors in determining the time of ripening of wheat. 


Acknowledgments, 

I am glad to make acknowledgment to Professor J. P. Drew, M.Sc., A.R.C. 
Sc.I., for affording land and facilities to conduct these experiments, to 
Professor M. Caffrey, B.Sc., A.R.C.Sc,!., and Mr. P. T, Carroll, M.Sc., 
B.Agr.Sc., for helpful advice and criticism, and also to Mr. J. W. Besant, 
A.H.R.H.S., Keeper of the Botanic Gardens, to whose courtesy I am 
indebted for rainfall and sunshine data. 





847 


Reference to Tables XIII, XIV, XV, XVI. 

Table Xlll. See explanatory note on page 824. 

Table XIV. gives for each of the 19 varieties experimented with the latest sowing date 
in the different yetirs that gave a ripe crop on or before the 31st August, 
15th September and 80th September, respectively. (See page 348). 

TABijri XV. gives the latest safe sowing date for each of the 19 varieties. This “ latest 
safe sowing date ” has been selected as approximately the latest sowing 
date from which the variety in question can be relied upon, in an average 
or even in a poor season, to ripen in August or at the latest during the first 
week of September. (See page 350). 

N.B. — ‘The experience of the past five years has shown that each of the 
varieties ripened satisfactorily in August or tlie first week of September — 
in favourable seasons — when sown as much as three weeks later than their 
specified “ latest safe sowing date.” But as so much depends upon the 
season this procedure is too risky to be recommended. 

T'able XVI. gives the summarised weather data for the five years (see page 351). 

(For reference note see page 824). 
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TABLE XIV. 


Variety and Season 


Latest Sowing Date to give a Ripe Crop on or before the 
Following Dates: — 


81st August 


15th September 


80th September 


Stekl 


1985-1986 

1930-1987 

1987-1988 


Pajbjerg 

1985- 1986 . 

1986- 1937 . 

1937-1988 . 

1988-1989 . 


JUXilANA 

1986-1987 . 

1937- 1988 . 

1938- 1989 . 


QtTBEN W1LHEI.MINA 
1984-1985 . 

1935-1986 . 

1986-1937 , 

1937- 1988 . 

1938- 1939 . 


Million 

1984-1935 . . 


Squabehkad Master 
1935-1986 .. 

1986-1987 . . 


Ironmaster 

1934-1935 . . 

1985-1936 . . 

1936-1987 . . 


Yeoman II 

1984- 1935 . . 

1985- 1936 . . 

1986- 1937 . . 

1987- 1938 . . 


Holdfast 

1938-1989 . . 


Desfrez 80 

1938-1939 


8rd February, 1936 
28th January 1937 
18th January 1988 


20th February 1986 
17th February 1987 
4th February 1938 
8th February 1939 


17th February 1937 
llthFebmary 1988 
1st March 1939 


18th February 1935 
27th February 1986 
17th February 1937 
11th February 1988 
1st March* 1939 


18th February 1985 


27th February 1980 
17th February 1937 


18th February 1935 
27th February 1 936 
17th February 1987 


13th February 1985 
10th March 1936 
lOtJi March 1937 
25th February 1988 


15th March 1980 


15th March 1039 


10th March 

1986 

17th February 

1987 

4th February 

1988 

10th March 

1930 

10th March 

1937 

18th February 

1988 

15th March 

1939 

10th March 

1937 

18th February 

1938 

1 5th March 

1989 


21st February 

1935 

19th March 

1986 

22nd March 

1937 

25th February 

1938 

15th March 

1939 

21st February 

1935 

26th March 

1936 

22nd March 

1987 

21st February 

1935 

26th March 

1936 

22nd March 

1937 


21st February 

1935 

2nd April 

1986 

7th April 

1987 

11th March 

1988 

29th March 

1989 

5th April 

1989 


10t,h March 

1986 

17th February 

1987 

18th February 

1988 

19th March 

1936 

10th March 

1987 

25th February 

1988 

22nd March 

1039 

22nd March 

1937 

4th March 

1988 

29th March 

1089 


21 St February 

1985 

2nd April 

1936 

81st March 

1987 

4th March 

1988 

29tb March 

1939 

4th March 

1985 


2nd April 

1086 

81 St March 

1987 

4th March 

1085 

2nd Api^ 

1986 

81st March 

1987 

4th March 

1985 

2nd April 

1986 

7th April 

1987 

18th March 

1988 

5th April 

1080 

12th April 

1089 
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TABLE Xl\ - contintied. 


Variety and Season 

Latest Sowing Date to give a Ripe Crop 
Following Dates • — 

on or before the 

31st August 

15th September 

30th September 

Manshoi/i's Van 







Hoek 







1935-1930 .. 

19th Murcli 

1936 

23rd April 

1936 

7th May 

1936 

1930-1937 .. 

22nd March 

1937 

21st April 

1937 

5th May 

1937 

llJBlD MaRVFX 







1935-1930 . . 

191h March 

1936 

23rd April 

1930 

7th May 

1936 

1930-1937 . . 

31st March 

1937 

21st April 

1937 

5th May 

1937 

1937-1938 . . 

25th February 

1938 

1st April 

1938 

1 5th April 

1988 

1938-1939 .. 

5th April 

1939 

26ih AprU 

1939 

10th May 

1989 

Atlk 







1938-1939 . . 

12th April 

1939 

3rd May 

1939 

17th May 

1989 

Red Fife 







1934-1935 

15th April 

1935 

6th May 

1935 

21st May 

1985 

1935-1930 . . 

23rd April 

1936 

i 

13th May 

1936 

20th May 

1936 

Ax*bil Red 


1 

! 





1935-1986 . . 

80th April 

1936 

13th May 

1936 

27th May 

1986 

1936-1937 

28th April 

1937 

19th May 

1937 

2nd June 

1987 

1937-1938 . . 

Ist April 

1988 

15th April 

1938 

29th April 

1988 

1938-1939 . . 

j 

19th 1\pril 

1939 

10th May 

1939 

17th May 

1939 

Diamant 







1985-1980 . . 

7th May 

1980 

18th May 

1986 

27th May 

1986 

1987-1938 . , 

8th April 

1938 

15th April 

1988 

20th May 

1988 

Marquis 

1 


i 




1934-1985 .. 

15th April 

1985 

13th May 

1935 

21st May 

1985 

1985-1986 . . 

7th May 

1936 

' 20th May 

1986 

27th May 

1936 

Pyuoia 







1987-1988 . . 

8th April 

1938 

22nd April 

1938 

27th May 

1938 

1988-1989 . . 

19th April 

1989 

17th May 

1989 



Aurora 







1987-1988 . , 

8th April 

1938 

22nd April 

1938 

27th May 

1988 

1938-1939 . . 

19th April 

1939 

17th May 

1939 




X 
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TABLE XV. 

Latest Safe Sowing Dates. 


1 

Variety 

Latest Safe Sowing Date to give a 

Ripe Crop by the End of August or 
during the First Week of September 

Winter Varieties : — 


Steel 

20th January 

Pajbjerg 

10th February 

Juliana 

15th 

Queen Wilhelmina . . 

15th 

Million 

15th „ 

Squarehead Master . . 

20th 

Ironmaster 

20Uk „ 

Yeoman II 

1st Miurch 

Holdfast 

10th „ 

Desprez 80 

15th „ 

Spring Varieties : — 1 


Mansholt’s Van Hoek 

25th Marfli 

Red Marvel 

25th „ 

Atle 

10th April 

Red Fife .. 

15th „ 

April Red . . 

15th „ 

Diamant 

20th „ 

Marquis 

20th „ 

Fylgia 

20th „ 

Aurora 

20th „ 
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TABLE XVI. 



Air Temperatures m Fahrenheit Degrees 

Rainfall 

m 

Inches 


.Sunshine 

m 

Hours 

Year 

and 

Month 

Maximum 

Readings 

Mmunuin 

Readings 

Nights 

of 

Nights 

of 

Ramy 

Days 

Extremes 

Mean 

Extre mes 

Mean 

or under 

or under 




1935 

anuary 

Februaiy 

March 

Apnl 

MTay . . 

June ... 

J uly 

Au^st 

September 

Octobti 

November .. 

December . . 

41-52 

44-05 

44- 05 
4.V78 

57 77 
fl<.t-85 

Oiv-81 

55-00 

to-o<i 

45- tM) 
20- 5 1 

45 

48 

54 

57 

00 

07 

74 

72 

03 

57 

40 

42 

20- 42 

21- 48 » 

26- 46 

27- 40 
80-40 
34-50 
40-.5S 

1 

1 .{.'1-50 

20-r>4 
i 22-44 
16-41 

■ 

36 

45 

46 

40 

40 

48 

40 

10 

49 

40 

44 

30 

10 

24 

20 

23 

15 

1 

1 

16 

26 

29 

2 

0 

8 

6 

3 

0 

0 

0 

0 

5 

10 

1.33 

3 04 

0 68 

1 05 

1 70 

2 .88 
0.82 
1.40 

4 80 
2.27 

3 35 
1.72 

' 16 

10 

1 8 

1 18 
i 8 
: 23 

1} 

2*’ 

' 21 

i 

1 10 

33 

57 

71 

100 

212 

170 

238 

195 

143 

87 

74 

41 

Totals ... 

-- 

1 - 



170 

63 

2.'> 00 

1 194 

1,417 

1936 

Januaiv 

i 

1 

1 10-44 

' ' 

i 41 

28 

1 

i 4.05 


40 

I'ebniary ... 

! 

4.5 

22 44 

3.1 

27 

12 

2.10 

1 20 

04 

Mrireh 

j 40-02 

i 51 

26-46 

37 

10 


1 61 

1 

76 

Apnl 

40-07 

j 54 

20-45 

34 

25 

11 

1.01 

1 37 

130 

May 

r>4-oo 

1 01 

.41 46 

40 

21 

2 

1 1 3.J 

1 11 

172 

I une 

.50- 70 

( 08 

41 50 

44 

9 

2 

3.08 

1 

236 

Jiil> 

<•2-70 

08 

40 .54 

4.S 

i 

0 

5 24 

27 

170 

August 

<14-84 

1 74 

40-57 

48 

2 

0 

1 14 

' 11 

229 

SepttmbtT . . 

57 

(iO 

20-50 

40 

3 

I 1 

2 83 

’ 10 

111 

October 

48-65 

58 

2.8-50 

30 

18 

: 

1.44 

! 15 

80 

November , 

.{8-50 

48 

10 42 

.31 

28 

: 10 

2 75 

IS 

45 

1 )e{ ember 

.*{<• 40 

45 

40 

... 

:n 

2.'> 

! 

2 47 

: 21 

22 

1 (n 





206 

1 80 

20 55 

; 210 

1,387 

1937 

January 

44- 50 

44 

22-48 

32 

25 

13 

J 07 

j 23 

26 

bebruarv 

H8-r.a 

47 

2.V42 

33 

25 

12 

3.04 


47 

Maidi 

40-52 

40 

2.5-42 

41 

20 

22 

.").]8 

, 23 

82 

Apnl 

14 71 

57 

40- 50 

41 

14 

2 

1 80 

15 

70 

May 

55-74 

65 

34-53 

41 

13 

0 

i 1.34 

14 

212 

June 

01-70 

71 

41 57 

47 

0 

0 

1 1 24 

1 14 

128 

July 

01-81 

7*' 

41 50 

50 

1 0 

‘ 0 

’ 1.90 

1 10 

1G5 

Augu‘'t 

00-80 

75 

40-57 

40 

[ 1 

0 

1 2.09 

10 

198 

September .. 

50-74 

07 

3,5-58 

45 


0 

1.45 

i 10 

134 

October 

48 08 

; 57 

28-51 1 

40 

1 17 

2 

3.80 

1 12 

72 

November . . 

44 57 

40 

22-51 1 

36 ' 

1 

11 

1 2 10 

i 1*^ 

39 

December ... 

42-50 

1 4^ 

30-42 1 

31 j 

1 28 

16 

1 2 12 

1 21 

22 

lOlALS j 


j 

- 1 

1 

180 j 

78' “j 

31 29 

1 2{)f> 

1,200 

1938 

J anuary 

30-55 ! 

i 47 

25- 43 

44 j 

28 

8 

2.82 

1 22 

1 33 

Februaiy ... 

40-50 1 

1 48 

2.>-47 i 

35 , 

22 

5 

0.70 

1 H 

34 

March 

40-02 

, 57 

20 50 ■ 

3V1 

17 

8 

1 01 

14 

I 88 

April f 1 

.52- 07 

1 01 

1 24-47 1 

33 

25 

16 

0.09 

2 

! 196 

Ma> 

53-74 

1 62 

23 .53 

41 

13 

4 

2 75 

10 

i 15J 

June 

58- 79 

i 67 

3;}~«0 

40 

4 

0 

2.91 

21 

144 

J uly 

04-80 

1 70 

42-58 

47 

0 

0 

4.49 

10 

111 

Augut»t 

04-77 

i 09 

44-56 

48, 

5 

0 

2. GO 

10 

143 

September 

00-76 

' 67 

31-66 

44 

10 

1 

1.49 

18 

95 

October 

40 08 

57 

31 54 

40 

10 

3 

4.98 

27 

70 

November 

41-04 

52 

20-53 

30 

17 

0 

2.80 

21 

50 

I^cembcjr 

31-55 

43 

10-43 

30 

20 

17 

3 02 

24 

31 

Totals 



T. 


189 

71 

30,38 

217 

1,145 

1989 










January 

30 54 

41 

17-43 

29 

28 

10 

3 80 

24 

32 

February 

37-57 

48 

10-49 

33 

21 

13 

2.35 

20 

37 

March 

40-56 

40 

26-42 

34 

28 

0 

2.62 

20 

88 

April 

43-67 

56 

24-47 

35 

26 

7 

2 08 

13 

157 

May 

64-77 

64 

25-60 

39 

17 

2 

.66 

8 

201 

J une 

61-85 

70 

38-52 

48 

11 

0 

1.40 

16 

248 

July 

60-74 

67 

37-69 

49 

1 

0 

2 81 

25 

142 

August 

61-80 

69 

38-56 

47 

2 

0 

2.09 

13 

197 

S6piiamb«r 

55-76 

68 

33-57 

45 

10 

1 

4.60 

12 

105 

October 

45-68 

55 

26-46 

87 

22 

5 

3.47 

22 

79 

Totals 







m 

50 

25.94 

173 

i;2B6 

(10 iBMitbs) 
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GLASNEVIN ARDRI OATS. 


By 

M. Caffrey, B.Sc., A.R.C.Sc.I., Plant Breedinjt^ Department, 
University College, Dublin. 

One of the aims of the Plant Breeding Department of University College,. 
Dublin, is the production and propagation of prolific, well-adapted types 
of spring oats producing straw sufficiently strong to resist lodging when 
sown on rich soils. Four varieties : — Victory II, Glasnevin Sonas, Potato 
(Ardee) and Glasnevin Success, have already been put on the market and are 
now widely grown in this country. The present note deals with yet another 
new oat variety, Glasnevin Ardri, which combines yielding capacity, strength 
of straw, and other valuable agronomic characters in a greater degree than 
any other oat variety yet produced in this country. 

Glasnevin Ardri has been derived from a (Tossing, made in 1926, between 
Glasnevin Sonas and Victory II. It was hoped in making this particular 
cross that among the progeny would be found individuals combining the high 
yielding capacity, the ability to resist attacks of ‘ leaf stripe ’ disease and 
the strength of the straw which characterise Glasnevin Sonas, with the 
superior adaptability to different soil and climatic conditions, and the high 
grain quality which are typical features of Victory II. 

There arc, broadly, two methods of dealing with the hybrid progenies 
of those plant species which normally reproduce themselves by self-fertil- 
ization. One is to grow on, for from five to ten years, representative bulk 
samples of seed of each successive gejieration and eventually to take single 
plant selections from the final propagation. It is claimed that this method 
will, in the first })lace, eliminate all markedly inferior strains through the 
agency of natural selection. In addition the majority of the plants eventually 
selected will have be(*ome reasonably true to type and will therefore transmit 
their distinctive characters to their separate progenies. 

The other method is to make the initial selections as early as the Genera- 
tion -the second generation following the crossing. This avoids the long 
delay inherent in the method previously described but it has the disadvantage 
that the majority of the selected plants are in a very hybrid (*ondition. 
Progenies of hybrid plants exhibit great variation owing to the recombination 
of the Mendelian characters in which the selected plants were heterozygous. 
Moreover, there is likely to be a falling-off in the standards of yield and quality 
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owing to the losss of hybrid vigour. These two results acting together make 
it rather difficult to obtain in the pure breeding descendcnts of selected 
hybrids progenies having unimpaired all the good qualities for which the 
original plants were selected. 

It is therefore necessary when selections are made from the F,, Generation 
to take as many outstanding plants as it is conveniently possible to handle. 
The individual progenies should be carefully watched during the period 
of growth and development so as to determine the liiuis which best combine 
desirable agronomic characters with trueness to type. All progenies having 
tall, weak straw or the grain produce coarse, chaffy, thin, or infertile, should 
be ruthlessly discarded. These particular types are liable to have their 
unfavourable traits more accentuated in subsequent generations, and their 
retention only leads to trouble, waste of time and loss of valuable ground 
space. 

In the Glasnevin Sonas — Victory II cross, a large number of individual 
plant selections was made in the generation, that is, during the harvest 
of 1928. Reselections confined to tlie most promising lines were continued 
in the third, fourth and fifth generations. At this stage it was decided to 
propagate five selections, four being from one outstanding line and the 
other from a line whieh also appeared to he very good. In 1932 sufficient 
seed was available to test these five new stocks in small scale (chessboard) 
expcrim(‘ntal plots using Victory II as control. Twelve plots of each variety 
were included in the quantitative test and the experiment wliieh comprised 
72 plots was arranged in two 6x6 latin squares. This permitted the analysis 
of variance to be taken. 


Variety 

1 

i Total Yield 
of Grain from 

12 Plots 

1 Taking 

[ Victory II 

as Zero 

Victory 11 . . 

' 

5100 grams 


Glasnevin Sonas — Victory 11 1 /I 

5458 

^ 2t>8 grams 

1/3 

1 5473 j 

1 fai3 

„ 1/4 

‘ 5117 

- 4.3 

,, „ 1/5 

5295 „ 

4195 

8/4 

4894 „ 

— 200 


Standard Error (S.E.) of 12 plots ± 87.2 grams. Difference =two-and-a- 
half times this (87.2 x 2.5 «218) being significant, it is clear that Glasnevin 
Sonas — Victory II 1/1 and 1/8 were definitely superior and Glasnevin Sonas — 





B56 

Victory II 8/4 definitely inferior in yielding capacity to Victory II, the control 
variety in this particular test. 

Experiments carried out in subsequent years between Glasnevin Sonas — 
Victory II 1/1, 1/8, 1/4 and 1/5 showed that the stock bearing the number 
1/8 w'as slightly superior to the others in grain yield and in resistance to 
lodging. Accordingly pedigree cultivations of Glasnevin Sonas — Victory II 
1/8 were continued under the name of Glasnevin Ardri. 

In subsequent years Glasnevin Ardri was submitted to a series of quanti- 
tative tests in small scale experimental plots with leading commercial varieties 
on the Albert Agricultural College farm. The results of these experiments 
are set out in the following Tables. 


Comparison Between Glasnevin Ardri and Glasnevin Sonas 


J. 


Year 

A 

Glasnevin Ardri 

B 

Glasnevin Sonas 

Difference (A — ^B) with S.E. 

1988 

4440 grams 

8470 grams 

070 grams+110 grams 


Comparison Between Glasnevin Ardri and Elder. 



A 

B 


Year 

Glasnevin Ardri 

Elder 

Difference (A — ^B) with S.E. 

1988 

4440 grams 

3527 grains 

918 grams + 110 grams 


Comparison Between Glasnevin Ardri and Onward. 


Year 

A 

Glasnevin Ardri 

B 

Onward 

1 

Difference (A — ^B) with S.E. 

1988 

5899 grams 

4505 grams 

894 grams +148.5 grams 


Comparison Between Glasnevin Ardri and Binder. 


Year 

A 

Glasnevin Ardri 

B 

Binder 

Difference (A — B) with S.E. 

1987 

1 

3945 grams 

1 4181 grams 

1 

— 186 grams + 122.4 grams 

1988 

6124 „ 

4440 „ 

684 „ + 135 

1989 

5784 „ 

5247 „ 

487 „ + 206 „ 
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Comparison Between Glasnevin Ardei and Eagle. 



A 

B 


Year 

Glasnevin Ardri 

Eagle 

Difference (A — B) with S.E. 

1037 

3045 grams 

3847 grams 

08 grams 122.4 grams 

1088 

5124 „ 

3235 „ 

1880 „ 4 135 


Comparison Between Glasnevin Ardri and Glasnevin Success 10, 


Year 

A 

Glasnevin Ardri 

b 

Glasnevin Suoceas 
10 

Difference (A — B) writh S.E. 

1035 

5104 grams 

5313 grams 

— 209 grams 

+ 43.8 grams 

1937 

4059 „ 

8945 „ 

114 „ 

4 122.4 

1938 

5124 

5020 „ i 

104 „ 

1 

t 185 

1030 

5734 „ 

5090 „ 

j —256 „ 

j: 206 


It will be sSccii from the above Tables that with the single exception of 
Glasnevin Success 10, Ardri compared well in yielding capacity with the 
other varieties against which it was tested. It must be borne in mind however 
that quantitative tests can at best only have application to the particular 
soil and weather conditions under which they w^ere conducted. Special care 
must be exercised in interpreting the results from small experimental plots 
as the sowing condition, the quantity of seed sown, the subsequent treatment 
of the plots, and so on, cannot approximate as closely as is desirable to the 
conditions which obtain when oats are grown in the open field using the 
ordinary sowing, tilling, harvesting and threshing implements. Moreover 
certain varieties, es])ceially those which are slow starters, do not appear to 
have the ability to show their real yielding capacity in small plots. This 
applies particularly to Glasnevin Sonas^ which has never done itself justice 
in these small trials. It will be seen therefore that small scale experiments 
while being useful to the plant breeder in enabling him to pick out the superior 
strains among his selections and hybrids are no substitute for large scale 
field experiments under ordinary farm conditions. 

Glasnevin Ardri has through the co-operation of the Dejiartment of Agri- 
culture been included in the oat variety quantitative experiments conducted 
annually by the Agricultural Instructors during the years 1934-1939 inclusive. 
The detailed results of each year’s experiments from 1934 to 1938 have been 
published in the Department’s Journal and are summarised in the following 
Tables. 







1984 


Variety 

Averaffc Weight 
of Grain per 
Statute Acre 

Average Weight 
of Straw per 

Statute Acre 


cwts. qrs. 

cwts. qrs. 

Glasnevin Ardri 

25 0 

85 2 

Glasnevin Sonas . . 

25 1 

85 2 

Sonas Marvellous 

24 8 

85 3 

20 centres 



1935 . 




Semes 1. 

Heavy 

Soils. 



Variety 

Average Weight i 
of Grain per 
Statute Acre 

Average Weight 
of Straw per 

Statute Acre 


j ewts. 

<|rs. 

1 

1 ewls. 

qrs. 

^ Glasnevin Ardri 

! 27 

j 

1 

89 

2 

Glasnevin Sonas . . 

1 

28 

0 { 

89 

2 

Sonas Marvellous 

27 

1 ! 

! 89 

8 

Grain 17 centres 

Straw 18 


Series 2. 

Lighter 

Soils. 



Variety 

Average Weight 
of Grain per 
Statute Acre 

Average Weight 
of Straw per 

Statute Acre 


ovts. 

qrs. 

(JWtS. 

qrs. 

Glasnevin Ardri . . 

26 

8 

80 

1 

Glasnevin Success 

26 

8 

86 

8 

Victory II 

25 

2 

88 

8 


Grain 88 centres 
Straw 85 „ 
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1986. 


Variety 

Average Weight 
of Grain per 
Statute Acre 

Average Weight 
of Straw j)er 

Statute Acre 


cwta. qrs. 

cwt-s. qrs. 

I 

Glasnevin Ardri 

1 

25 0 

37 1 

Glasnevin Success 

2a 0 

33 2 

Victory II 

22 2 

34 8 


49 centres grain and straw 


Sonas Marvellous was included with the above varieties at 19 centres. 
It proved to be inferior in yields of grain and straw to Glasnevin Ardri but 
superior to the other two varieties. 


1937. 





1 

' Average Weight of 

— . 

Variety 

.. 

j Grain per Statute Acre 



ewts. 

qrs. 

Glasnevin Ardri . . . . . . | 

1 

27 

0 

Sonas IMarvelloiis 

25 

3 

Glasnevin Success 

i 24 

2 

Victory II 

1 

24 

1 


10 centres 


Series *2. 


Variety 

Average Weight of 

Grain per Statute Acre 


cw’ts. qrs. 

Glasnevin Ardri . . 

24 

0 

Glasnevin Success 

23 

1 

Victory II 

20 

1 


10 centres 
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1988. 


Variety 

Average Weight of 

Grain per Statute Acre 




cwts. qrs. 

Glasnevin Ardri . . 

-• 

-• 

25 0 

Glasnevin Success 



23 8 

Victory II 

•• 

•• 

28 0 


52 centres 


1989. 


Variety 

Average Weight of 

Grain per Statute Acre 



cwts. qrs. 

Glasnevin Ardri . . 

. . 

22 

1 

Victory II 

.. 

20 

2 


66 centres 


These experiments show that Glasnevin Ardri is capable of giving satis- 
factory returns when grown under a wide range of soil and weather conditions. 
On rich heavy soils Glasnevin Sonas appears to be superior in yield of grain 
but the latter variety is not equal to Glasnevin Ardri in its suitability for 
general cultivation. Moreover Glasnevin Sonas, being a very late maturing 
type, must be sown early. 

Reports from Agricultural Instructors in connection with these trials 
show that Glasnevin Ardri is outstanding in regard to lodging resistance 
capacity. No plots of this variety were seriously lodged during the years 
1984-1987 inclusive. In 1937 oat crops throughout the country were par- 
ticularly heavy and as the harvest was wet many crops were badly laid that 
year. In the oat quantitative trials however at all centres Glasnevin Ardri 
stood up perfectly although the average yield reached the remarkable figure 
of 27 cwts. of dressed grain per statute acre. It is on record that at two centres 
in that year grain yields of over 2 tons per statute acre from Glasnevin Ardri 
were obtained and even there no lodging occurred. In 1988 however it 
lodged seriously at seven centres and less severely in thirteen other centres 
but on the other hand Victory II, grown in contiguous plots and carrying 
on the average a much lighter grain crop, lodged badly at sixteen centres 
and less seriously at twenty-four other centres. 
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In habit of growth, in development and in the external botanical characters 
of the young growing plant, Glasnevin Ardri closely resembles Victory II. 
As soon as the seedlings come overground there is rapid growth and plentiful 
tiller formation. Tiller counts taken in May over several years show that 
Glasnevin Ardri compares well with other varieties of spring oats in this 
respect. The jjroportion of these tillers wdiich proceed to the formation of 
flowering shoots and ears is how^ever lower than might have been expected. 
Ear counts taken daring the harvesting of the 1938 small scale experimental 
plots have given the following results : — 


1 

Variety 

Total 

No. of Ears 

6 Plots 

Average Weight 
of Grain 
per Ear 

(alasnevin Success No. 10 . . 

. , 

2612 

1 .92 grams 

„ „ No. 16 .. 

• • 

2545 

1.96 „ 

Binder . . 


2532 

1.75 „ 

Glasnevin Ardri . . 


2269 

2.26 

lilagle 

. . 

2256 i 

1.48 

Sonas Marvellous 

1 

1 

2001 

2.18 „ 


Subsequent to the period of development known as the ‘ shooting stage, 
the remaining stages, viz , : — ear exsertion, flowering and eventually ripening 
take place respectively about one day later than Victory II, and approxim- 
ately five days earlier than Glasnevin Sonas. 


(Received for publication on 26th January, 1940.) 
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THE AGRICULTURAL COLLEGE, 
MOUNTBELLEW. 

By a Member of the College Staff. 

Prior to 1904, the educational facilities provided by the Franciscan Brothers 
at Mountbellew comprised secondary education for resident students as well 
as for day pupils from the district, and a special preparatory class for the 
Entrance Examination of the Training College for Teachers. Early in 1903 
it was suggested that the Brothers should include the subject of Agriculture 
in the curriculum. There were, however, several difficulties in the way of 
this step. The subject could not be fitted in with existing programmes ; 
no private or religious institution had so far engaged in this work and it seemed 
doubtful whether it could be carried on clficiently in conjunction with the 
other obligations of the Community ; the farm attached to the 
College was small and the farm buildings and laboratory accommodation 
were inadequate. 

These initial problems, however, were gradually solved. In the first place, 
the competent ecclesiastical authority not only sanctioned the change, 
either immediate or gradual, from general to agricultural education, but 
strongly urged and encouraged the Brothers to proceed with the project. 
To his mind there was such an urgent need for education of this kind in an 
agricultural country that he offered to defray out of his private resources 
the cost of a three years’ course of training for three of the Brothers at the 
Agricultural Institute in Beauvais. Then Sir Henry Grattan Bellew, to the 
generosity of whose ancestors the Monastery owed its foundation in 1818, 
intervened, with the traditional kindness of the Bellew family, by offering 
at once additional land to meet initial requirements with the promise of 
more land as the Agricultural Scheme developed. When the Department 
of Agriculture were made aware of the Brothers’ willingness to engage in the 
teaching of Agriculture, they generously made provision for buildings and 
equipment and offered to provide Scholarships, total or partial, for the 
students as occasion required and to provide for the training of Agricultural 
Teachers at the Albert Agricultural College, Glasnevin, and the College of 
Science, Dublin. This latter offer was accepted, and as a result three 
Brothers proceeded to Dublin for training. 

The buildings were commenced without delay, and were ready for a first 
group of pupils in the Autumn of 1904. Mr. T. Hallissy, B.A., A.R.C.Sc.L, 
took charge of the first class but in the following year he was appointed 
to the Geological Survey, and his place was taken by Mr. Duncan Davidson 
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Other Associate of the College of Science. In 1906, two of the Brothers 
|mpleted their training in Dublin and were available to take charge of 
tions of the work. By this time considerable progress had been made, 
fruit and vegetable gardens and the students’ horticultural plots had 
laid out under the Department’s direction. The latter have since 
ed as a model for the district and were very soon after adopted as a 
iel by another Department, A group of twenty fruit plots had also 
laid down in the neighbourhood and these are still being operated 
the Mountbellew Fruit Growers’ Association. 


had been hoped by all concerned that the pupils for the Agricultural 
fse would come mainly from the surrounding district. At the start, 
led, only three of the pupils wTre resident and the remainder were day 
jjpils. Althougli the De])artment defrayed tlu^ cost of transport for the 
' pupils coming from a distance it soon be(*amc evident that the numbers 
P;hese day pupils could not be maintained in this way and that it would be 
cessary to concentrate for the time being on residential students, while 
Dviding for as many day-pupils as availed of the course, and to await 
irthcr opportunities of impressing on the neighbourhood the advantages of 
agricultural education. During the 1907 session there were twenty-six 
Resident })upils, who came from Fork, Derry, Donegal, Dublin, Galway, 
venny, Limerick, Mayo, Meath, lloscommon, Sligo and Tipperary, 
ihcc then all counties have been represented in the lists of pupils. The 
general educational facilities provided by the College were continued for 
a few years after instruction in agriculture was initiated but were then 
lerminated as it had become evident that the energies of the whole staff 
Were required for the effective teacliing of Agriculture. 


The first important opportunity of arousing local interest in agricultural 
education was the establislimcnt of the Mountbellew Agricultural Show, 
In which the College staff collaborated with Sir Henry Grattan Belle w and 
others. The President of the College took the opportunity of visiting every 
village in the district and of holding small meetings for the purpose of ex- 
plaining the advantages of the Show. The Shows of 1904 and 1905 were 
held in the College Grounds but it was soon apparent that it w ould be necessary 
to have more space for the (‘xhibits, which even in those years numbered 
well over a thousand. Sir Henry Grattan Bellew provided the present 
extensive grounds where the Sliow has been held annually for over thirty 
years. Since its inception the Show has been instrumental in achieving 
the gradual education of the small farmer, as evinced by the steady improve- 
ment of the live-stock, farm produce and home industries exhibits ; and it 
has constituted an important social and educational event for the youth 
of the district. In addition to the farmers’ exhibits and those illustrative 
of home industries, exhibits have been staged by the Agricultural Instructors 
on the s^b}ects of agriculture, horticulture, dairying and poultry-keeping. 
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THE FARMERS’ CLUB. 

When the work of the College had become exclusively agricultural . 
Farmers’ Club was started and for some years series of weekly lectul^ 
were provided which were attended by the local farmers in large numl , 
and greatly appreciated. The aim of the lectures was to give inst 
tion in straightforward, non-technical language on practical matters affee 
farmers’ everyday work. The iirst lecture was given in the Village 
and the subject selected was ‘‘ Seeds other than Hayseed.” It was assu, 
that the farmers and shopkeepers who were present and who had ‘ 
handling seeds all tlieir lives would have no difficulty in identifying , 
seeds placed before each in separate lots, or at least in ruling out tbi| 
they would not sell in their shops or sow on their land. Only one or tw ^ 
those present attempted to name a few of the eighteen samples, and ih ^ 
guesses were mostly incorrect. After this test it was generally agreed 1 
the farmers that further instruction in regard to seeds was necessary. ^ 
series of lectures on seeds was then arranged at the College Hall and at 
termination the farmers had learned how to evaluate, purchase and mix seed 
how to carry out simple germination tests and to detect weeds. Henceforth 
they were prepared to admit that even successful farmers might have some 
thing to learn about the practice of farming. 

This was followed by a well-planned course of lectures in the College H, 
on manures, feeding stuffs, live-stock and their treatment (including first-aid 
to sick animals) and the crops , of field and garden. The lectures were illu: 
trated by simple experiments and, as occasion demanded, by lantern slid' , 
Subsequently the lecturer organised calf-feeding and manurial experimei 
and competitions which were carried out on the home farms, the soils 
which were tested for lime content. Feeding stuffs and manures were securec 
for the farmers on the most advantageous terms. In connection with the 
competitions valuable prizes in cash and kind, including farm implement** 
were offered. An extern judge was engaged for a fortnight in visiting th« 
farms and deciding on the prize-winners. The calves and produc 
were also entered for the Mountbellew Show, in separate classes set 
apart for members of the Farmers’ Club. The calf-feeding experiment 
had as objective to show the value of crushed oats as a calf food in preference 
to the expensive patent calf meals which were then on the market. Th\ 
competitions were divided into five classes each comprising five calves 
which were weighed at intervals over six months or more, and fed on five 
different foods of which crushed oats was one. Any prejudice against the 
u«e of crushed oats was overcome when at the Mountbellew Show the calves 
fed on crushed oats were awarded the first prize. 

HOME IMPROVEMENT SCHEME. 

At a later time a Home Improvement Scheme was organised by the College 
in which about a hundred homesteads took part, a fee of five shillings being 
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charged for each entry. The scheme comprised a competition for three 
classes, (1) Slated houses with their farms ; (2) Thatched houses with 

their farms ; and (8) Cottages with plots attached. For each of these 
classes money prizes and prizes in kind were offered. Two inspections took 
place under the Scheme. The first was made in the autumn, when the judge 
gave advice to the competitors regarding improvements under consideration 
and pointed out where improvement was necessary. Each competitor was 
supplied with a booklet showing such headings as : — (a) The Home from 
Within ; (b) The Home from Without ; (c) The Home Surroundings ; (d) Sani- 
tation of the Home. Marks were allotted under each of these headings 
which enabled the judge at the second inspection to estimate the improve- 
ments made during the intervening months. Only those marks given at the 
final inspection counted towards prizes. Every competitor was required 
to enter exhibits at the Mountbeilew Show and the awards were announced 
<!onjointly with those of the Show. Visitors to the district in those days 
were impressed by the wonderful transformation effected by the people 
themselves in the neatness of their homes, gardens, farms and general sur- 
roundings, and the enthusiasm and friendly rivalry then started is still in 
evidence. Young and old worked with zeal to make the Scheme a success. 


WHEAT. 

One of the distinctive feiitures of the district for over a quarter of a century 
has been the growing of wheat. For many years previously wheat-growing 
had practically died out in the district and its re-introduction may truly be 
said to be largely due to special lectures provided at the College. At one such 
lecture over a hundred farmers attended. Before 6ach was placed a plate 
of buttered whole-meal bread and no reference was made to it till the end of 
the lecture. The task before the farmers was to estimate the cost of 
everything done and everything bought from the ploughing of the land 
for the wheat until the wholemeal therefrom reached the kitchen. Each 
item of the cost was discussed at some length and, when agreed on, was 
written on a blackboard after which the total cost was calculated, the yield 
of grain l>eing taken at an average of one ton per acre. The price per stone 
of wholemeal worked out at one shilling and six pence, all costs included. 
The farmers were then invited to taste and test for themselves the bread 
before them, made from wholemeal ground from home-grown wheat in the 
College Mill. A verdict of approval was given and little persuasion was 
needed to get each farmer to sow a half-acre of wheat that season. The 
College undertook to devote two days each week in the autumn to grinding 
a small lot of wheat for each farmer. Later on, the present Mountbeilew 
Mill was erected and took over this work for the farmers as well as many 
other activities, of which the principal one continues to be the preparation 
of feeding stuffs for the people of the district from their own corn crops. 
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DAILY ROUTINE. 

A typical day at the College begins for the students at seven o’clock in 
the morning, except for the group whose turn it is to go out at six o’clock 
to the farm yard. After dressing, morning prayers and Mass, the 
students breakfast at eight o’clock following which there is a short 
interval of leisure till nine o’clock. Then one division engages ' 
in indoor work in the class-room or laboratory and the other in 
outdoor seasonal work in such manner that each pupil takes his 
turn at the work which is proceeding in field, garden, poultry run, 
dairy and feeding house. At noon all assemble for lunch, after which the 
duties of the tw^o divisions are reversed until dinner time at three o’clock. 
Then follows recreation until five o’clock when study begins, except for 
the group which goes in turn to the wood- work class. After tea at 7.15 p.m. 
there is an interval until eight o’clock when another hour of general study 
follows before night prayers are said and the students retire to their dormi- 
tories. 

On Sundays after the lecture by the resident eluiplain, students have some 
free hours for walks. In the evening, as well as every week evening during 
Lent, May and October, the students attend Rosary and Benediction. 


FARM WORK. 

The opportunites for acquiring a sound knowledge of practical, scienti^ 
farming are numerous and are suited to all types of young farmers wl* 
come to Mountbellew, whether from large or small farms. Students tal > 
part in all seasonal operations, such as the care and feeding of cattle, sheep, 
pigs, horses and poultry, the management of field and garden crops, the 
improvement of pasture and the reclamation of land, and in the stock-feeding 
and manurial experiments carried out from time to time. 

Tlie farm consists of one hundred and seventy statute acres, including 
about forty acres of rough woodland grazing. Approximately one-third of 
the remainder is under a five-course rotation. The crops grown are wheat, 
oats, potatoes and roots including sugar beet. 

The College maintains a herd of twenty Shorthorn cows which has been 
graded up in recent years so that a foundation has been laid for a pedigree 
tuberculin-tested herd. Some of the non-pedigree as well as the pedigree 
cows on the Register yield annually between nine hundred and a thousand 
gallons of milk. All records are carefully kept and tests for butter fat arc* 
made at regular intervals. 

A small flock of Oxford Down sheep is kept. Galway ewes are crossed 
with the Oxford Down and the lambs are sold fat in April and May. 
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The herd of Large White pigs has a long established reputation. Prizes 
are frequently obtained at the Royal Dublin Society’s Shows and Sales, 
at Limerick and at other County Shows. The best of the young boars and 
sows are kept for breeding and the rest are sold to the factory, where they 
generally qualify for the highest grade. Large numbers of pedigree boars 
are sold to premium holders. 

The best breeds of poultry are kept and students take part in the various 
operations connected with their successful management. Large numbers 
of cockerels are sent out to Poultry Stations, and settings of eggs are des- 
patched to various districts. Prizes have been secured at the National 
Egg-laying Tests at the Munster Institute, the latest being first prize in 
Section 8 of the 1988-39 Test. 

About two acres are devoted to the more useful varieties of apples and 
small fruit. Besides helping in the cultivation of the vegetable garden 
each student is provided with a horticultural plot in which he raises the 
common garden vegetables. 

Students are also instructed in Bee-keeping and the various operations 
connected therewith. 


INDOOR WORK. 

The syllabus of instruction has had for its object from the start the co- 
ordination of class-room work with the practical work of the farm. The 
Department of Agriculture laid down only broad outlines and encouraged 
the Brothers to build up the present comprehensive programme as their 
experience suggested. 

For a considerable time the Brothers found it necessary to extend the 
primary education of some pupils, in order to enable them to derive greater 
profit from the course of agricultural instruction. Such work was generally 
well worth while, and enabled many pupils who entered the College with 
only a limited education to become sound practical farmers. In later years 
the standard of education of the pupils on entrance has been more satisfactory. 
wSome liave received a secondary education before admission to the College 
and this has been of advantage to them in the prosecution of their agricultural 
studies. Good results have been achieved by students from good primary 
schools who have a practical bent, especially if they have attended a course 
of Winter Agricultural Lectures in their district. County Scholarships 
in Agriculture are now offered annually by all County Committees of Agri- 
culture and boys are selected by competitive examination for a course of 
agriculture such as that given at Mountbellew. Such boys are generally 
among the more successful students. In 1912, when only a few such scholar- 
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ships were offered by some counties in the South, a pamphlet was circulated 
from the College to every County Committee in the country, advocating that 
a portion of the monies contributed by farmers to County funds should be 
set aside to promote the agricultural education of farmers^ sons. The brochure 
proved to have a stimulating effect in securing scholarships for the 
farming community. It was welcomed generally by the Committees, more 
copies were asked for, and the supply was soon exhausted. 

The indoor work includes instruction in Agriculture and the related sciences, 
farm costings, woodwork and farm accounts. In the early years a scheme of 
farm-account keeping was initiated at the College and this is now in general 
use. Some of the subjects, such as chain-surveying, mapping, and the 
identification of plants, necessitate field work as well. The lectures are 
illustrated by a series of laboratory experiments, but it is stressed at all 
stages of the course that the most comprehensive experiment is the practical 
application of principles in the daily work on the farm. 

Leeturos are given on rocks and soils, the various classes of manures, 
farm and garden crops, feeding stuffs, live stock and their management, 
including first-aid to sick animals, and Chemistry and Botany in relation 
to Agriculture. Students keep records of the lectures and experiments. 

Special books are kept in which specimens of the useful and inferior 
grasses are preserved as well as the weeds and common plants of the district. 
Plants are identified in their habitats, collected and dried. By the time 
the student has dried, mounted and labelled them with their popular Irish 
and English names, he has a good knowledge of the local flora, as exemplified 
by the specimens collected and has little trouble in identifying the weeds 
of his own district. 

Over eight hundrc'd young farmers have completed the course at Mount- 
bellew since 1904. The average number has been thirty per year for the 
past ten years. With comparatively few exceptions all past pupils have 
continued to be connected with agriculture in some form. A considerable 
number secured employment under the various Departmental and 
County Schemes. Others are engaged as Stewards or Farm Managers in 
Institutions, or are employed in Creamery work, Horticultural work or 
Forestry. A few have continued their agricultural studies at the College 
of Science, Dublin, and more recently at the National University. A large 
proportion have returned to their home farms. Naturally a student profits 
l:)y the course in proportion to the extent of his general educational ground- 
work. In recent years some pupils have acquired a Secondary School 
Leaving Certificate before admission to the College. These generally aim 
at securing one of the Department’s or County Scholarships to the Universit5% 
either direct from Mountbellew or after a further year at the Albert Agri- 
<‘ultural College, Dublin. Several of the counties now offer to their scholars 
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Winner of Challenge Cup for be^t Large White Sow, Royal Dublin Society’s Spring Show, 1940. 
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a further year’s scholarship at the Albert College, and many of the Scholars 
at Mountbellew enter for this extended course. 

From the beginning the College and its work have been under the super- 
vision of the Department of Agriculture and subject to its inspection. En- 
trance and terminal examinations are conducted by the Department’s 
Inspectors. 
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A SURVEY of the APHIS POPULATION OF 
POTATO CROPS IN IRELAND in relation to 
THE PRODUCTION OF SEED POTATOES- 

By 

James B. Loughnane, M.Sc,, B.Agr.Sc., 

Department of Plant Pathology, 

Albert AgricuUural College, Glasnevin, Dublin. 

INTRODUCTION. 

*It is now generally accepted that the degeneration of potato stocks is 
mainly due to the infiltration of virus diseases and that some at least of these 
diseases are transmissible by certain aphis species. As far as is known at 
present the species which possesses the greatest power of transmitting potato 
viruses is the aphis Myztis persicae since this insect has been shown to be 
an efficient vector of at least three important potato viruses, namely leaf roll, 
virus Y (leaf drop) and virus A (mottle). Consequently it is safe to say 
that areas in which this species occurs in large numbers are unsuitable 
for the maintenance of virus-free potato stocks. As is now well known 
Myzus persicae does not occur to the same extent in all areas, its distribution 
being dependent on a number of factors some of which are established. 
The present survey was carried out during 1938 and 1939 with the object 
of ascertaining the aphis population of potato crops in some of the seed- 
producing areas in Ireland. ITie aphis counts were made in seed-producing 
areas in Counties Donegal, Sligo, Galway, Clare, Westmeath, Dublin and 
Kildare. Separate examinations were made in early June, mid-July and 
mid-August. The object of the June count was to ascertain the approximate 
date of the initial infestation, that of the July count to ascertain the maximum 
numbers of aphids likely to be present as it was considered that the maximum 
population would be reached at this time. It was anticipated that the 
August count would cover the possibility of a late outbreak in any of the 
areas. 

The method adopted in making the counts was as follows : — as the crop 
being examined was traversed along its diagonals plants were selected at 
random and the numbers of insects present on five or six leaves of each plant 
were noted, the leaves being taken at different positions on the plants. Thus 
in each crop no fixed number of leaves was examined, the number varying 
with the size of the crop. 

The results of the counts are shown in Table I. The numbers of the fom* 
most common potato-feeding aphis species are recorded separately and the 
numbers of winged and wingless forms are shown under each species. 
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Description of Areas and ResuUs of Counts. 

Hie area in which counts were . made in Donegal (see map) was 
mainly nortih of a line from Horn Head to Lifford. The majority of tiie crops 
examined were at low altitudes and close to one or other of the numoous 



Map of Ireland showing the location of areas in which the aphis survey was carried out. 
Meteorological stations are indicated by black squares. 


inlets which occur along the very broken northern coast line. The results 
of the counts show that in this area the number of Myzus persicae was less 
than one per 100 leaves at the time at which the examinations were made. 
The numbers of other species recorded were negligible. 
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In County Sligo the area in which counts were made was within 2 miles of 
the Atlantic and extended from about 10 miles north of Sligo to about 5 
miles south-west of the town. Most of the crops were in open exposed situations 
and were about 80 feet above sea level. It was found that the population 
of all species recorded in this area in July and August, 1988 and June and 
July, 1939, was negligible. 

The crops examined in County Galway were all within ten miles cast of 
a line from Tuam to Athenry and extending to Clarenbridge. This area 
might be regarded as an inland one as its west side is about fifteen miles 
from Galway Bay. The crops in this area were at low altitudes and in exposed 
situations. The aphis counts revealed negligible numbers of all species 
in 1988 and this was true of the June and July counts in 1989. In August, 
1939 however, there was a marked increase in the population of M. persicae 
which amounted to 26.9 aphids per 100 leaves. The reasons for this increase 
will be discussed later. 

In County Clare the greater portion of the area in which crops were ex- 
amined is situated on the Loop Head peninsula, and the remainder about 
five miles east of Kilkee and about the same distance from the sea. The crops 
were mainly close to the sea and at low altitudes. The area is very exposed, 
wind-swept and treeless. Here again the numbers of aphids of all species 
recorded on the potato crops examined were negligible except in August, 
1989, when M, persicae rose from 1.2 in July to 14.0 per 100 leaves in August. 

The Athlonc area is for the most part low, boggy and exposed although 
since the fields are small, individual crops are sheltered. Counts were made 
in this area in July and August, 1939, only. In July the numbers of all aphis 
species were negligible, but here again as in Clare and Galway, there was a 
marked increase in the aphis population in August, M, persicae increasing 
from 2.0 in July to 37.6 per 100 leaves in August. 

Counts were made also in the eastern part of the country in the counties 
Kildare and Dublin. These were made in May and August, 1938 and in June 
and July, 1939. The results here go to show that there is no very appreeia))le 
difference between the populations of M, persicae on potato crops in the 
eastern part of the country and on those in the west, when such crops are 
grown under ordinary farm conditions. A count made on 24th May, 1988, 
in Kildare revealed that winged M. persicae were active on this date as 19 
winged and 10 wingless forms were counted on 700 leaves. No further 
counts were made in this area until 80th August, 1938, when 16 M, persicae 
were counted on 600 leaves. On 3rd July, 1939, 300 leaves were examined 
in three crops between Kilcullen and Castledermot in Co. Kildare, and 
six wingless M, persicae were counted. 

In County Dublin counts were made on 6th June, 1989, in a small district 
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soNmnd Rush which is the centre of a market-garden area situated beside 
the Irish Sea and about fifteen miles north of Dublin City, This is not a 
seed potato producing district, the cultivation of potatoes being confined 
mainly to early varieties for the Dublin market. Here five separate crops 
were visited and 100 leaves examined in each crop. A total of 27 M. persieae 
was counted. The potato foliage was at this time tending to yellow and 
ripen off and it is possible that the aphis population was higher in this area 
at an earlier date, although there was no evidence in the crop to support this. 



Fig. i. 

Gmphs showing the population of Af. persicac per 100 leaves on potato plots at the 
Albert Agricultural College, Glasnevin, during the years 1937, 1938 and 1939. 


A centre which would represent an urban area unsuitable for the pro- 
duction of seed potatoes, since virus diseases are known to spread rapidly 
in it, is the Albert Agricultural College, Glasnevin. Here during 1937, 1988 
and 1989 the potato plots in which counts were made have been situated 
adjacent to a market garden in which winter and spring cabbages have been 
grown each year. The plots were in a sheltered position of low elevation* 
Counts were made on these plots during the growing seasons of 1987, 1988, 
1989 and the results are expressed in graphical form (Fig. 1). It is noticeable 
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that at this centre M. persicae is generally found on the potato plants shortly 
after they come above ground, that is, about the middle of May. The numbers 
then increase rapidly so that maximum numbers generally occur about the 
latter half of June, This is shown in the years 1937 and 1989 and was noticed 
in a few preceding years also. In 1988, however, the maximum occurred 
earlier, that is, in the last week of May, and the numbers then decreased 
rapidly. This early and heavy infestation in 1988 was responsible for a 
considerable spread of leaf roll in the virus plots at Glasnevin in that year, 
there being an increase in spread of 60 per cent, over the year 1987, In 1989 
the maximum number of M. persicae was not high being only 60 individuals 
per 100 leaves as compared with 170 in 1937 and 218 in 1988. The reduction 
in initial infestation in 1939 is attributed to heavy frost in December, 1938. 
The rapid reduction in numbers of M, persicae so early in the season is due 
to attacks by hymenopterous parasites which begin generally about the first 
week in June, although in 1939 the attack was very much later. 

It is apparent from the preceding that M. persicae occurred in very small 
numbers during 1938 and 1939 in potato crops in the seed-producing districts 
in the west of Ireland and in fact, with the exception of small outbreaks 
in August, 1939, in Galway, Athlone and Clare, the numbers could be regarded 
as negligible. These late outbreaks referred to could have arisen from 
reproduction of the individuals already in the crops, or it is possible that 
there may have been a small infestation by winged forms late in the season 
from some other host. It is not considered that late outbreaks such as these 
are of great importance from the point of view of disease transmission, 
as plants are not so susceptible to infection when beginning to mature as 
they are earlier when they are succulent and growing rapidly. Furthermore 
spread of virus diseases would be confined to transmission within the crop 
since the majority of the aphids present are wingless forms. 

Regarding the prevalence of other species of potato-feeding aphids it will 
be noticed that Macrosiphum gei Koch, was recorded at all the centres 
visited and here again the numbers showed an increase in August, 1939, in 
Clare and Athlone, but the numbers amounted to only 14.2 and 12.3 per 100 
leaves respectively. At other centres the numbers of this species recorded 
were of negligible proportions. 

Myzus pseudosolani Theo., another potato-feeding species, was recorded 
at all centres but here again in insignificant numbers since it did not exceed 
two individuals per 100 leaves in any of the counts. The alternate food 
plant of this aphis is said to be the foxglove (Digitalis) (10). This plant was 
examined on a number of occasions in Co. Donegal without revealing the 
presence of any ilf . psettdosolani. 

A fourth aphis species which ordinarily feeds on potatoes and which was 
recorded during the present survey is Aphis rhamni. Boyer. This species 
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appears to have a somewhat uneven distribution since it was not recmded 
in Donegal or at Glasnevin in 1938 or 1939. It is a species which generally 
does not appear in any quantity on potatoes in Ireland until about August. 
In August, 1989, there was a severe outbreak of this species in the Athlone 
area the figure of 180 per hundred leaves being recorded, the under surface 
of some of the leaves examined being almost covered by the insects. This 
species forms large colonies which do not readily disperse. There was also 
a minor outbreak of this species in August, 1939, in Clare, the figure of 18 per 
hundred leaves being reached. 

The only other species recorded which would be regarded as a potato- 
feeding one was Aphis rumicis Linn. It was, however, recorded on only 
a couple of occasions and then in insignificant numbers. 

Where potatoes were grown in proximity to sycamore trees, the aphis 
Drepanosiphum platanoides Sch. was frequently recorded on the former host. 
In all cases the individuals found were alate forms and many of them appeared 
to be feeding. These, however, were regarded as vagrants and are not in- 
cluded in the table. 

Factors influencing the prevalence of Myzus persicae. 

As previously stated M. persicae is regarded as the most important aphis 
species from the point of view of potato virus transmission and areas in 
which it occurs in abundance are classified as unsuitable for the production 
of vinjs-free seed potatoes. 

Of the factors which influence the prevalence of this insect, the most 
important is the presence or absence of suitable food plants. 

Like most aphis species, M. persicae requires a summer and a winter host 
on which to complete its life history. Its summer host range is a very wide 
one and comprises the majority of succulent plants, including the potato 
on which it reproduces parthenogcnetically. In autumn winged forms 
are produced which migrate to the winter host, namely the peach tree, 
and on this host sexual forms are produced. This host does not occur in 
Ireland except under glass. The females deposit fertilised eggs and it is by 
this means that the species survives the winter. On hatching in spring 
the eggs give rise to wingless females which reproduce parthenogcnetically 
giving rise to winged migrants and these fly to the summer hosts. 

It was shown, however, by Davies (3) in Wales that under winter conditions 
there, sexual forms of M. persicae are not found, but that the insects migrate to 
and continue to reproduce slowly throughout the winter on plants of the 
brassica tribe, mainly cabbages. This author has also pointed out that the 
aphids appear to survive best on the Savoy variety as they appear to be 
held in the pockets formed by the puckering of the leaves. In spring repro- 
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duction of the aphids is accelerated, winged forms are produced in abundance 
and these migrate from the cabbage to summer hosts including the potato. 
It is evident, therefore, that potatoes grown in the vicinity of extensive 
market garden areas where large quantities of winter cabbages are produced 
would become heavily infested with M. persicae in spring, any vims diseases 
present in the crop being thus spread. 

There are, however, certain atmospheric conditions which appear to exert 
an influence on the flight and general activity of tliese winged forms. It has 
been concluded from laboratory experiments (4, 5) that the combination 
of conditions which favour flight is a temperature above 65®F, relative 
humidity of the atmosphere less than 70% and wind velocity below 5 m.p.h. 

In connection with flight the distance which M, persicae may travel is 
of importance in connection with the isolation of potato stocks. Davies (6) 
has shown that isolated potato plants can be reached by winged migrants 
from a distance of at least a quarter of a mile and probably much further. 

Bryan (1) in experiments on the maintenance of healthy stocks of potatoes 
in England found that infection of healthy stocks with leaf roll took place 
when the nearest leaf roll infected material was 250 yards away. He also 
states (1) on Salaman’s authority that in Suffolk isolation of over a mile 
proved ineffective in preventing the infc(»tion of healthy stocks of potatoes 
with virus diseases. 

Experiments in America (8) go to show that when thiHy-orie viriis-free 
seedling strains of potatoes were planted at least half-a-mile from other 
potatoes and from soil that had never produced potatoes, infc‘ction with the 
veinbanding virus (Virus Y) occurred to an extent varying from 10 ])er cent 
in some strains to 100 per cent, in others. As regards the movement of 
species other than M, pemicae. Patch (9) states that from the point of view 
of reducing the spread of vinas diseases the slogan sliould be “ a mik? from 
the neairest rose bush.” The rose bush is tlui overwintering host of the 
aphid Macrosiphum gei which in America is regarded as a vc(?tor of certain 
potato virus diseasc^s. This i)resupj)oses that all infection must (*oinc from 
potatoes. The experiments of Salaman (13) suggest, however, that cabbage 
may act as a host of leaf roll and virus Y. There arc records of winged aphids 
having been found several miles from their normal haVjitat, as for example 
on islands 36 miles away from the nortli sea coast of (hirmany and in Spitz- 
bergen 800 miles away from the nearest host plant. In these cases, however, 
actual transportation by wind rather tlian voluntary flight must be regarded 
as the means by which such distances were covered. 

Although aphids can travel, or be transported, over great distances, it 
must not be supposed that the isolation of potato stocks for the maintenance 
of health is completely ineffective. Its effectiveness will obviously be deter- 
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mined by the intensity of the population of insect vectors, mainly Af. persicae 
in a particular district. Where such vectors are scarce or almost completely 
absent as in the seed-producing areas in the west of Ireland isolation of 
healthy stocks is likely to be completely effective and the practice followed 
in this country of isolation of 100 yards from the nearest potato crop or 
from ground keepers should give a very large measure of protection in our 
best districts. (See Table I). On the other hand in districts where 
M, persicae is abundant, effective isolation of healthy stocks is almost 
impossible of attainment, since 100 yards quite obviously falls considerably 
short of the necessary distance. The aim therefore should he to confine, 
as far as possible, the growing of healthy stocks to districts in which the 
population of M. persicae is known to be low and as a further safeguard, 
and this generally follows, to districts in which the general standard of 
health of the potato crop is high. 

It is also necessary to consider the effects of the prevailing wind on the 
migration of aphids. Experiments in Germany (11) showed that in the case 
of M, persicae wind of even slight velocity influenced flight and with winds 
of 6 to 7 m.p.h, the windward side of boards covered with adhesive caught 
more aphids than the other. In America it has been shown (12) in work with 
the turnip aphis Rhopalosiphum psevdohrassiQoe that when adhesive screens 
were (Teeted on both the leeward and windward side of turnip crops, the 
number of aphids caught on the former in eight months was 2461.3, while the 
number on the windward side for the same period was 439.7. It would thus 
appear that th(^ winged aphids arising within the turnip crop were, when 
in flight, carried by the force of the prevailing wind towards the leeward 
side of the crop and were caught on the adhesive screens there ; also that 
the wind retarded the movement of aphids in the opposite direction, 
namely towards the windward side, so that considerably fewer individuals 
were caught on the screens erected at that side. This suggests that 
the direction of the wind has a very marked effect on the direction 
of movement of the aphids, and as a consequen(»e, the direction of virus 
spread should be that of the prevailing wind. 

A factor which undoubtedly has an effect on aphis movement and which 
so far has not been investigated is that of light intensity. Although this 
factor is connected with those of temperature and humidity, it is, however, 
likely that in itself it has a controlling effect on the llight of aphids. The 
writer has frequently observed that if winged M, persicae in a glass vessel 
are kept in a shaded position, very little movement takes place, the aphids 
being rather sluggish. If the vessel is then moved into bright sunlight 
movement of the insects is considerably increased, the change being almost 
immediate. 

Apart however, from the effects of external conditions on the movement 
•of aphids, the writer is of opinion that in spring and early summer there 
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is a natural urge on the part of these insects to move about. As already 
stated, winged forms are produced in relatively large numbers and the func* 
tion of these appears to be the distribution of the species so that intense 
activity in the spring is part of the life cycle. 

Conditions in Ireland and their Effects on the Population of Myzus 

PERSICAE. 

Food Plants, As sexual forms of M, persicae do not appear to be produced 
under winter conditions in Ireland, it follows that the species must survive 
in the viviparous state and this has been found to be so. The writer has 
never found sexual forms of this species in the open. Consequently the 
prevalence of M, persicae in the spring Avill depend upon the abundance of 
suitable winter host plants, such as swedes, rape and cabbage. Under 
general farm practice in Ireland, however, swedes are pulled and removed 
from the land during late autumn or winter, so that this crop is not available 
as a winter host for the aphis. Rape as a field crop is not generally grown 
and in any case is generally fed off the land during winter and the remains 
ploughed in by the spring. The cultivation of winter cabbages on any 
large scale is confined to small market garden areas in the vicinity of the 
larger towns and the best seed-producing districts are well isolated from 
such areas. Consequently it may be sfiid that suitable winter host plants 
for M, persicae are scarce in most areas and one would expect that this would 
indicate low aphis populations on potatoes in spring. That this is so will be 
apparent from the results of the counts made in different parts of the country, 
(see Table 1). 

Regarding the meteorological conditions which influence the movement 
of M. persicae and which have already been referred to, it may be said that 
over, the greater part of Ireland but particularly along the western seaboard 
conditions appear to be unfavourable for movement. This is especially so 
in the case of relative humidity. 

Table II (14) shows the ave rage relative humidity at five meteorological 
stations in Ireland over a number of years. Readings taken at 13 hr. G.M.T. 

1'his Table indicates that the relative humidity along the western seaboard 
is higher than that recorded in the centre of the country and that it is generally 
well above 70 yjer cent, which is the maximum for af)his flight. 

Table 111 shows the number of days on which conditions suitable for: 
flight occurred together at 13 hr. G.M.T. at certain m(*tef>rologi(!al stations 
in Ireland during April to Se})tember, 1038 and 1030, assuming these condi- 
tions to be wind force 2 (Btauforl), temperature above 5r)^¥. and relative 
humidity below 70%. The figures are taken from the daily weather report 
of the Meteorological Office, London. 
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TABLE I. 


Date 

1 

Area 

2 

Total 

crops 

examined 

8 

Total 

leaves 

examined 

4 

Total 

Aphids 

recorded 

6 

Total 

Myzus 

persicae 

6 

Myzus 
persicae 
per 100 
leaves 

7 

Total 

Macros^hum 

Total 

Myzus 

psoudosolani 

0 

Total 

Apbia 

rhamni 

10 

1088. June 

Donegal 

12 

1460 

14 

6/2 


0/1 

1/0 

0 

»f J«*y 

,, 

9 

1240 

11 


0 

0 

0/8 

0 

•> Aug. 

9f 

9 


1 39 

0/3 

0.3 

0/27 

0/1 

0 

Total ... 


80 

3620 

64 

6/5 


0/28 

l/« 

0 

1080. June 

Donegal 

7 

1020 

39 




0 

0 

M July 

,, 

13 

1610 

12 




0/1 

0 

» Aug. 

»• 

8 

1580 

^7 


0.1 


0/24 

0 

Total ... 


28 

4160 

98 

0/19 

0.4 

8/82 

0/25 

0 

1038. June 

Shgo 

— 



— 










>1 

II 

6 

680 

14 

0/2 

0.3 

0/9 

1/2 

0 

„ Aug. 



6 

660 

31 

0/9 

1.4 

0/13 

1/2 

0/8 

Total ... 


12 

1830 

45 

0/11 

0.8 

0/22 

2/4 

0/8 

1089. June 

Sligo 

0 

1060 

44 

0/11 

1.0 

2/20 

0/6 

0 

.. July 

II 

5 

670 

18 

0/4 

0.7 

0/4 

0/9 

0 

„ Aug. 

II 


— 


— 


— 


— 

Total 


U 

1620 

62 

0/16 

0.9 

2/24 

0/15 

0 

1038. June 

Galway ... 

8 

9.60 

14 

6/2 

0.8 

0 

1/0 

0 

M July 

II 

9 

1150 

4 

0/3 

0.2 

0/1 

0 

0 

•1 Aug 

I, 

10 

1060 

36 

0/11 

1.0 

0/7 

0/8 

0/2 

Total ...| 

.. — 1 

27 

3160 

64 

6/16 

0.7 i 

0/8 

1/3 

0/2 

1030. June I 

Galway . . 

5 

050 

26 

0/2 




0 

„ July 


10 

1800 

23 

0/9 




0/15 

.. Aug. 1 

I. . -1 


740 

309 

10/189 




0/50 

Total 


22 

3490 

868 

10/200 

6.0 

0/24 

2/17 

0/66 

1038. J une 

Clare 

9 

1927 

41 

6/12 

0.9 

1/4 

2/7 

0 

M July 

II 

21 

4020 

1 

0 

0 

0/1 

0 

0 

M Aug 

1, 

10 

1310 

87 

2/43 

3.4 

0/10 

0/5 

0/28 

T<rrAL 


40 

7257 

120 

8/66 

0.8 

1/16 

2/12 1 

0/28 

1039. June 

Clare 

— . 












M July 

ft 

9 

1653 

51 ! 

2/18 

1.2 

0/6 

0/2 

0/17 

„ Aug 

,1 

11 

1040 

538 1 

i 

4/142 

14.0 

2/146 

0/1 

0/185 

Total 


20 

2693 

589 1 

6/160 

6.1 

5/152 

0/3 

0/202 

1039. J une 

Athlone - 

— 

— 

i 








_ 

„ July 

,, 

10 

1180 

58 i 

0/24 

2.0 

0/20 

1/0 

0/6 

; M Aug. 

II 

12 

1120 

2044 

0/422 

37.6 

0/138 

0/10 

0/1457 

^Total ... 


22 

2300 

2102 

0/440 

10.0 

0/158 

l/lo 

0/1463 

1^. May 

Kildare .. 

5 

700 

39 

19/10 

4.1 

2/3 

0/3 

0 

' Aug. 


6 

600 

43 

1/15 

2.6 

1/2 

0 ! 

0/23 

’ Total 


11 

1300 

82 

20/26 

3.5 

3/5 

0/3 

0/23 

tl39. July 

Kildare ... 

3 

300 

9 

0/6 

2.0 

0/1 

0/1 

0/1 

ipTAL ... 


3 

300 

9 

0/6 

2.0 

0/1 

0/1 

0/1 

|Ko. June 

Dublin ... 

5 

.600 

92 

1/26 

6.4 

0/3.5 

6/16 

0/0 



5 

500 

92 

1/26 

5.4 

0/35 

6/16 

0/9 


A. A. College 

1 (3 counts) 

300 

415 

133/196 

109.3 

36/49 

2/0 

0 

Bf juue 

II f» 

1<2 I, 

200 

274 

47/137 

92.0 

.5/67 

1/2 

0 

July 

yv >1 

1(3 „ 

3(K) 

71 

0/15 

5.0 

1/40 

0/3 

0 

P Aug. 


1(2 „ i 

220 

44 

0/10 

4.5 

1/25 

0/3 

0 

j^OTAL ... 


1 (10 counts) 

1020 

801 

180/357 

52 .5 

43/181 

3/8 

0 


A. A. College 

1 (3 counts) 

310 

69 

38/8 

1 10.2 

12/3 

3/2 

0 


II »$ 

1 

1.60 

164 

5/84 

59.3 


1/5 

0 

K July 

II If 

1 

140 

86 

1/25 

18 5 

0/55 

0/3 

0 

L Aug. 

11 If 

1 (2 counts) 

260 

58 

1/3 

1.5 

2/42 

0/3 

0 

IfroTAL 


1 (7 counts) 

860 

376 

4.V120 

19.1 

18/173 

1/13 

0 


i Column 6 shows total aphids of all species including winged and wingless forms. 

* Columns 6, 8, 9, 10, show the number of winged and wingless forms of the potato feeding species, thus 6/2 Myzus persicae *6 
winged and 2 wingless forms of this species. 

Column 7 shows the number of Myzus persicae per 100 leaves expressed in decimal form* 
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TABLE II. 


. 

Station 

Years 

Relative Humidity 
(Monthly Average) 

Malin Head 

1021-^5 

Not less than 8^% 

Blacksod Point . . . . ! 

1920-35 i 

75% 

Valentia . . . . i 

1921-83 i 

„ 72% 

Roches Point 

1921-35 

„ „ „ 79% , 

Birr Castle , . . . : 

1921-35 ! 

1 71 0/ 

j /o 


TABLE III 


Month 

Blacksod 

Point 

Malin 

Head 

_ ... 

Birr 

Valentia 

Boches 

Point 

1988 

1930 

1938 

1939 

1938 

1939 

1938 

1939 

1938 

1039 

April . . 

0 

2 

0 

2 

17 

9 

1 

0 

1 

0 

May 

1 

0 

0 

1 

8 

12 

0 

0 

0 

0 

June 

0 

3 

0 


8 

14 

0 

I 

0 

1 

July . . 

0 

0 

0 

0 


4 

0 

0 

0 

0 

August 

0 

i 


0 

> ; 

0 

13 

! i 

0 

0 

1 

! 1 

I 

0 

September* 

1 ^ 

5 

1 


I 0 1 

9 

6 

1 

; « 


1 1 ! 
1 ! 

0 

Total 

1 1 

1 

.3 i 

1 

! ^ 

1 

r -~i 

1 7 ! 

i i 

55 

1 

i 

rri 

i 

I > 1 
1 


1 


*Up to and including September 28tl), 1939, only. 


Again it is noticeable that except in the midlands (Birr Station) days onj 
which conditions for flight are suitable occur infrequently. The chief con~^^ 
trolling factors here are high wind velocities and high relative humidities. , 
Consequently it may be said that conditions in our best seed potato producing / 
areas are not in favour of high populations of A/, persicae on our potato^ 
crops. This is borne out by the r(‘sults shown in Table 1. 


Discussion. 

From the results of the present survey it is apparent that the numb 
of potato-feeding apliids in certain of the seed-producing areas in Ireland', ^ 
is low and this may be attributed mainly to scarcity of suitable wiiitci;'^' 
food plants. Observations by the present writer at the Albert Agriculturf^ 
College, Glasnevin, go to show that M, persicae overwinters in 
viviparous state on winter brassicas. Sexual forms of this species have|| 
not been found, and it is unlikdfy that they occur. That the viviparouj 
forms can withstand very low temperatures is shown by an examination ol 
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I 

(i* 

Winter brassicas after the severe frost of January and February, 194.0. 
^During this period the average temperature was 18.6®F. for the five days 
^'ding January 21, 1940, while the average for the previous six days was 


In spite of these conditions an examination of Savoy cabbages on 6th 
February, 1940, revealed the presence of four viviparous J/. persicae on 
i80 leaves. The complete isolation of our seed potato districts from urban 
areas where winter brassicas are likely to be grown renders them safe from 
Infestation by winged migrants in spring. It would seem also that they are 
further safeguarded since atmospheric conditions in our coastfil seed potato 
growing areas appear for the most part to be unsuitable for movement of 
’''Uged aphids. The present writer, however, regards meteorological records 
little use when applied to the conditions under which the aphids live. 

ndi^ions close to the leaf surface near soil level arc not similar to those in 
Jic upper air. In the case of wind velocity conditions at the leaf surface 
w? more likely to be favourable for flight than they are at some distance 
* A the tops of the host plants. It has been computed that the wind velocity 
at 88 ft. (10 metres) is approximately twice that at 1.5 ft. (0.5 metres) above 
,$bji level. Consequently it is likely that conditions at the leaf surface may 
induce aphids to take to the wing and that once in the pen the greater wind 
Telocity would cause them to be carried great distances. Relative humidity 
in the vicinity of a feeding aphid is likely to be greater than that in the 
open due to transpiration from the *caf surface. This would tend to retard 
.mo^'^ement as would also the decrease in light intensity on the undersurface 
of a 'af . 

I In the areas in which the survey was made it was found that certain 
aphis species other than potato-feeding ones occurred in large numbers, 
"hus, a species identified as Myzus polygoni Buckt. occurred on Polygonum 
y ersicariae growing amongst potatoes while Macrosiphum jaceae Linn. 
>n Centaurea nigra. Aphis rumicis Fabr. on Rumex, Macrosiphum 
nbiellum Theo. on Rubus fruticosus, and Macrosiphum sotichi Linn, on 
Sonchus occurred in abundance in the vicinity of potato fields in all areas. 
Where cabbage could be found growing, examinations generally showed the 
presence of Brevicoryne brass icae Linn. In these circumstances therefore 
it may be said that conditions for the development of M, persicae would have 
been suitable had this species been present. 

The almost complete freedom of some of our seed-producing districts from 
otato-feeding aphids and the extremely low numbers in others <jxplaiiis \yliy 
potato stocks can be maintained at a high level of health in tliesc areas. 
It has in fact been found })Ossible, where leaf roll was introduced in new 
stocks into these areas, to render these stocks free from the disease by carc^ful 
inspection and removal of the diseased plants, Su<;h a task would be regarded 
ks impossible in an area in wdiich i)opulations of potato feeding aphids were 
|iigh. 


L 
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SUMMARY. 

A survey of the aphis population of potato crops in Ireland was carried 
out during 1988 and 1989. 

The areas in which the survey was made and the method adopted are 
described. 

ikf. persicae occurred in negligible numbers at most centres, the highest 
being obtained at the Albert Agricultural College, Glasnevin, where the 
potato plots were close to a market garden. 

Conditions affecting the number of ilf . persicae are discussed and it is 
concluded that conditions in the seed-growing areas in the West of Ireland 
are not such as to promote big populations of this insect. 

It is considered that the present isolation of health stocks of potatoes 
as practised in Ireland is adequate provided such stocks are planted in areas 
of low aphis populations. 
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HEAT CANKER OF FLAX. 


By 

Robert McKay, D.Sc., Deparlmei.t of Plant Patholo^, 

Albert Agricultural College, Glasnevin, Dublin. 

In the Reports on Investigations on Flax Diseases by Pet hy bridge, Laffcrty, 
and Rhynchart, wliich appeared in (‘arlier volumes of this Journal* no mention 
is made of any disease whieli could })ossibly be* identified with that des- 
mbed in America as heat cianke^r,'}' and the conclusion is that these workers 
did not meet with this trouble during the course of their investigations. 
FurtluTmort*, numerous specimens of diseased ilax are received each year 
by the Dej^artment of Plant Patliology from the Flax Inspectors in the 
various counties, but prior to there has been no record on the files in 
this Department of the occurrence of any injury on flax r(‘sembling that about 
to be described. Heat canker of flax is a disease, therefore, which is cither 
rare in this (;ount.ry, or which when it occurs is not recognized. Indeed, 
the only pr(‘vious not(* on the occurrcn(*e of tliis disease in Europe appears 
to b(‘ that by V'an l\)ctcrcn in Holland. J 


Occurrence and !)escrvptioH of the Difiease. 

During the third week of June, 1939, samples of flax from three separate 
farms in Co, Dorugal wtTe received from Mr. J. MacArdle, Flax Inspector, 
Department of Agriculture. These plants wave from three to five inches high 
and presented the appearance illustrated in Figs. 1 and 2. The aerial jiortions 
were turgid and appeared healtliy though it w^as evident that some of the 
plants had been prostrate on the ground, as was indicated by the curvature 
of their tops. The most characteristic feature, how^ever, w^as the constriction 
of tlie stems at the soil level. In some eases the stem tapered fairly regularly 
in the affected region but in others tlie line of demarcation l)ctw^een the normal 
and constricted portions was (piitc abrupt (Fig. 2). There was also a slight 
tendency to swelling of the stem just above soil level and adventitious roots 
tended to develop from the swollen areas wherever these had been in contact 
with the soil surface. The general root systems of such plants were thin 
and threaddike (Fig. 2), their non-development being due to starvation. 
Microscopic examination show^ed that the cells of the cortex at the point 

♦ Journal Department of Agriculture and Technical Instruction for Ireland, Vol. XX, 
pp. 325-842, 1919-1920; Vol. XXI, pp. J 67-187, 1921 ; Vol. XXII, pp. 103-120,1922- 
1923, 

t Keddy, C. S., and W. E. Brentzel. Investigations of Heat Canker of Flax. United 
States Department of Agriculture. Bulletin 1120, Oct. 26, 1922. 

t Review of Applied Mycology, Vo). HI, p, 317, 1924. 
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of constriction were dead and shrunken, so that the downward flow of manu* 
factored food materials from the top of the plant was inhibited, whilst the 
latter was kept supplied with water and minerals through the uninjured 
vascular tissue. Some of the plants were almost completely severed at the 
point of constriction and in a small number the constricted areas were 
darkened by an attack of the fungus Corticium Solani (Rhizoctonia Solani) 
thus appearing as though infected by ordinary “ damping-off.” However, 
more than 90 per cent, of the affected plants were entirely free from any 
parasitic organism and it was clear that even where the fungus Corticium 
occurred it was very superficial and merely a secondary invader of already 
damaged tissue. 

Further investigation of the subject showed that the maximum height 
of the constricted plants and the type of injury present agreed exactly with 
the description of heat canker of flax as given by Reddy and Brentzcl {loc. 
cit). This diagnosis was supported by the observations made by Mr. 
MacArdle at the time the disease was found. The plants were collected 
on Iflth June, 1989, and the observations supplied were the following; — 
” On all three farms the soil was of a peaty nature;. On two of them the 
affected plants occurred chiefly in the furrows, whilst on the tliird farm the 
disease occurred in patches throughout the field. The weather prevailing 
at the time was very warm but heavy rain had fallen a few days pnwious 
to the day on which the affected plants were seen.” 

American Investigations of Heat Canker of Flax. 

This disease is reported to be common in the United States of Americ;a, 
occurring somewhat uniformly each year in the; flax producing section of 
the Northern Great Plains area. The losses caused from it vary from slight 
to severe. Reddy and Brentzel (loc. cit.) had the disease under observation 
in 1916 and published a full account of their investigations in 1922. As this 
Bulletin is naturally not very well known in this country the following 
extracts from it are here quoted : — 

“ The soil crust caused by rains brings the surface soil in immediate 
contact with the tender surfaces of the succulent young flax stems. Injury 
results when such surface layers in immediate contact with the tender 
living tissues reach the high temperatures. The surface crust may act 
as a conductor of heat to the plant. In contrast with tliis condition, when 
the top layer of the soil is mellow, which was the condition in late June, 
as previously pointed out, the little air pockets about the young plant 
stems tend to act as insulators and protect the stems from the high 
temperatures. 

The evidence, therefore, indicates that heat canker of flax results from 
a combination of succulence in the young plants and high temperatures 
of the surface soil in immediate contact with such succulent tissues 
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The cortex of the stem is killed at the surface of the ground. Sooner 
or later the cankered plants topple over. Young cankered plants die at 
once, while those that are a littk* older may remain alive for days or weeks, 
as long as the vascular systems function. Stems of the older cankcrcid 
plants usually enlarge just above the injury, and sometimes just below it. 
Tlie result is a girdling of the plants at the soil line. 

In these experiments and observations flax was (*ankercd only during 
and immediately following very hot days. Flax plants when more than 
4 inches high are only slightly susceptible. Flax plants wliicli have 
•developed under hot, dry eonditions arc less susceptible to injury from 
high soil-surface tcmpcTaturos than more succulent plants. 

Flax ])lanls which are grown in a soil liaving a shallow surface mulch 
over a firm seed bed are less readily injured than those grown in soil in 
whi(‘h the surface layer has been compacted into a crust by rains. Plants 
slia(h*d by a vertical strip of canvas 10 inches high were not cankered, 
while many unshaded plants in the same row were cankered. Thinly- 
sown flax was cankered mor<‘ than thiekly-sow'ii flax 

Killing the cortex of young flax plants by artificial heat produced 
heat canker.” 


Discussion. 

A pinched or constricted api)earaiKie of flax stems particularly in the 
neighbourhood of the soil was described by Petliy bridge and Lafferty in 
this Journal, VoL XX, page 327, as one phase of “ seedling blight ” 
(CoUetotrichum Lini), This symptom occurs frequently on flax brairds 
when heavily infected with C. Lini esjiecially in wet years which favour the 
growth of the fungus. Constriction of stems due to C. Lini can be readily 
diagnosed by the following features : — 

(a) The stem lesions are usually a(‘com})anied by discoloured areas on the 
foliage, {b) tlie lesions arc dark and liave a slightly water-soaked appearance 
at their margins, (e) the stem is aiiproximately of the same diameter above 
and below the constriction, (d) examination of the lesion with a good lens 
or with a microscojie reveals the presence of minute black hairs, the setae, 
which are characteristic of the fungus. Moreover, incubation of diseased 
stems for a few hours in a moist chamber results in a prolific development 
of the spores of C. Lini, From what has been said of heat canker it is clear 
that the latter is a condition unassociated with “ seedling blight.” 
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For the production of heat canker a high soil temperature is necessary 
and this must occur when the plants are less than five inches high. The 
American investigations showed that the critical temperature for the pro- 
duction of this disease is about 54°C. The coincidence of such a relatively 
high soil surface temperature with the early stages of flax growth is rare in 
this country, and this no doubt explains why the disease has not occurred, 
or has been overlooked, up to the present time. In 1989, however, the 
weather was exceptionally hot towards the latter end of May and early in 
June and the development of heat canker in that year is therefore not 
surprising, especially in crops grown on black, peaty soils. It is well known 
that dark soils, rich in humus, can attain high temperatures, although no 
actual figures are available for the farms where the disease occurred. Owing 
to the exceptional conditions under whi(‘h heat canker develops the disease 
is not likely to be of much economic importance here but at the same time 
it appears desirable to record its occurrence and symptoms so that it may 
be distinguished from other flax diseases. 

(Received for publication on Pith .lime, 1940). 
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NOTES AND MEMORANDA. 


THE BREEDING OF HERBAGE PI.ANTS IN SCANDINAVIA AND 

FINLAND. 

Herbage plants occui>y a place of considerable importance in the agriculture 
of the Northern Countries. In Sweden and Denmark breeding work with 
herbage plants has been in ])rogress since the early years of the present 
century. In Norway and Finland the work began \"ery much later. 

Developments in this conneetion in the countries mentioned are described 
in a series of articles collected and published in “ Joint Publication (No. 3) ” 
of the Imperial Agricultui'al Bureaux. Tlie publication has been produced 
by th(i Imperial Bureau of Plant Breeding and (ieneties, Cambridge, and the 
Imperial Bureau of Pastures and Forage Crops, Aberystwyth. The articles, 
which have been written by acknowledged specialists in their respective 
countries, include details of the most recent improved strains of grasses, 
clovers and lucerne and the methods used in producing them and are as well 
a valuable summary of the r(‘sults of the application of (wtology to herbage 
plant breeding. 

In general, plant breeding work in the four countries has been carried on 
with the collaboration of the seed trade* and the placing of improved varieties 
on the market has been thereby facilitated. The benefit to the seed trade 
of successful breeding work wdlh a given crop is evidenced by the fact that 
in a number of cases the country concerned has been enabled to become 
indepond( nt of sup])lies of foreign seed of that particular crop. 

Copies of the I^lblication (price 4s.) may be obtained from the Agricultural 
Bureau at Cambridge or tli<* Agricultural Bureau at Aberystwyth. 


THE SILAGE QUESTION IN DENMAKK. 

In an article published last February Mr. K. M. Nielsen, an ollicer of the 
Danish Ministry of Agriculture, has dealt very fully with the ensilage question 
in relation to his country’s needs. He points out that this question is not a new 
one and it has always come to the fore in times of emergency, and is just now 
being closely studied in most European countries. The all-important problem 
of how to supply the raw material necessary if production is to be maintained 
has to be faced in agriculture no less than in industry. Sufficient protein 
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for the feeding of live stock must be available and every possible source 
of that supply, including silage, must be carefully considered. 

After describing the different methods of ensiling green crops, and comparing 
the results obtained, the writer sums up as follows : — 

Speaking generally, the results of experimental and practical experience 
point to the fact that it is possible to ensile, without much difficulty, most 
green cro|)s. The ensiling process, moreover, is particularly well adapted 
to the conservation of green crops containing much protein, and also of root 
tops. 

In the actual hay-making season, it will be well to make liay as heretofore, 
but at other times in both summer and autumn, silage should definitely be 
prepared. The two products supplement each other admirably and both 
should have their place on most farms. Although perhaps more suited to 
conditions on holdings of the larger type, the preparation of silage should 
not be neglected on small farms where it affords a useful means of utilizing 
root tops. 

It is perhaps doubtful whether silage making will ever become as general 
in Denmark as it has in certain other countries where conditions are less 
favourable to the making of hay. In times of stress it should certainly not 
be neglected. 

Farmers should not expect too much from the method but should adopt 
it only when there is a prospect of success under normal conditions. The 
greatest care and accuracy should be observed in preparing the silage ; 
otherwise, there wall be more disappointments than ever. On the other hand, 
it would be wrong to turn the whole thing down, because the method has 
advantages which it would be wrong not to utilize in times of emergency like 
the present. 


SEED POTATO CUITING IN GERMANY. 

In view of the heavy demand for seed potatoes in Germany during the 
spring of 1940, the question w^as again discussed as to whether seed tubers 
should invariably be planted whole or may, if necessary, be cut into two or 
more pieces without impairing the yield. 

In so far as exact experiments are available, results have not been 
fa%'ourable to the latter practice. When a seed tuber is cut, it is obvious 
that the food supply of the young plant is thereby reduced, and the drop 
raised from cut seed may amount to only 60 per cent, of the normal yield. 
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According to a German writer, cutting is only permissible if the supply 
of seed potatoes has entirely failed or if there is a shortage of table potatoes. 
In such circumstances, large table potatoes should be chosen, and the upper 
end, w'ith the eyes, cut off for seed. These sets should at once be plunged 
in ashes to prevent loss of juice. 

i 

To cut small-sized seed in half lengthwise is entirely wrong. Moreover, 
on large farms the practice would be costly, especially in these days when 
workers are scarce. 

A better plan than cutting is to use a smaller size of potato for seed purposes, 
provided of course, that these small sets show no symptoms of virus disease. 

On the whole, therefore, the cutting of seed potatoes is not recommended 
by German authorities except in times of great emergency. 


PRUNING METHODS MAY AFFECT KEEPING QUALITY OF FRUIT. 

The Swiss Horticultural Experiment Station at Wadcnswil has been 
studying the problem of the effect of different systems of pruning on the 
keeping quality of fruit. Pnming is naturally of prime importance where 
the production of first-class fruit is concerned, and the art has been brought 
to great perfection in Switzerland where standardized methods are being 
gradually adopted all over the country. 

It is a well-known fact that trees subjected to drastic pruning react by 
throwing out a large number of leafy shoots and by producing fruit of more 
than the average size and showing a certain coarseness of quality. Such 
fruit does not keep satisfactorily. The experiments were undertaken in 
order to discover why individual trees and certain varieties react in this 
way and under what conditions fruit retains or recovers its natural keeping 
quality. 

‘One set of experiments was conducted with pairs of similar trees which 
were differently treated and pruned. The fruit of these trees was graded 
and cold stored immediately after having been gathered. It was checked 
over every month and decayed or diseased fruits were removed. Another 
set of tests related to the crop gathered from individual trees, the fniit from 
each branch being gathered separately. Branches were treated in different 
ways, e.g. by ringing, thinning, removal of leaves or portion of the crop 
of fruit, and were judged either separately or in comparison with other 
branches. 

The results obtained were as follows : — 

(1) The fruit of trees which had been severely cut back and thinned out 
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was less resistant to storage diseases. This was particularly true of trees 
which bad borne only a light crop. Very unfavourable results were obtained 
from fruit gathered from branches which had been ringed and the fruit 
of which had been reduced by one-third by thinning. Ringing or thinning 
alone did not in all cases reduce the keeping quality. Fruit from ringed 
branches, portion of the leaves of which had been removed, kept at least 
as well as the untreated control. 

(2) Speaking generally, the keeping quality of fruit suffers in proportion 
as the food balance between the total leaf area and the number of fruits 
turns in favour of the former. Where there is a big reserve of carbo-hydrates 
with a relatively small crop of fruit, the latter ripens too soon and keeps badly. 

(8) Observations on apples gathered at different stages of their development 
showed that varieties subject to brown spot should not be gathered too late. 

(4) In order to preserve the resistance proper to each variety, care must 
be taken to avoid reducing the tree’s yield for any length of time. Trees 
which have been pruned properly from the start, sprayed and manured 
(not merely with liquid manure) and have therefore Iwrne average or heavy 
crops regularly each year yield the best fruit for keeping purposes. 


COLORADO BEETLE MENACE : BELlDAN ORDER. 

The Ministry of Agriculture in Brussels made an Order dated 13th 
August, 1989, relating to special measures to be taken in districts where 
horticultural produce is grown for exportation. Under this Order, potato 
crops situated within 6 miles of gardens where produce is grown for 
exportation must be treated in a satisfactory manner with arsenate of 
lead or arsenate of lime at least twice a year, or witli mixtures such as 
“ Rotenone,” which act by contact, at least three times a year. One kilo 
(2.2 lb.) of arsenate of lead is sufficient to prepare 44 gallons of mixture for 
the treatment of about half-an-acrc of potatoes. 


COMPOST MADE OF PEAT AND LIQUID MANURE. 

Some experiments have been made in Germany in the preparation of 
compost from peat and liquid manure. Two composts (A and B) were 
prepared. Compost A consisted of peat, liquid manure and 18 per cent, 
superphosphate (100 parts of peat and 21 of superphosphate) and Compost 
B consisted of peat and liquid manure to which basic slag was afterwards 
added. Both peat and peat plus superphosphate were spread twice daily 
in the drainage gutter of the manure heap. After they had absorbed the 
liquid manure, the content of nitrogen was determined and the mixtures 
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were conveyed to cement containers the bottoms of which were covered 
with a layer of earth. The mixtures were prepared during the period from 
12th December to 8th January and were covered in with the same kind of 
earth as was used to cover the floors of the containers. The content of 
dry matter, total nitrogen, potash, and phosphoric acid was ascertained 
and also the content of dry matter and nitrogen in the peat. The 
mixtures were stirred with the shovel on 15th March and 12th April. On 
the latter date, as much phosphoric acid in the form of basic slag was 
added to Compost B as was added to Compost A in the form of water- 
soluble phosphoric acid. On 14th May, samples were taken for analysis, 
and the composts were again piled up and kept until October. 

The storage experiments showed that marked nitrification took place 
in both composte. Reaction had advanced on the acid side, mostly in the 
superphosphate compost, where nitrification stopped at the reaction index 4.4. 
In the assimilation processes, which proceeded during the same period 19 per 
cent, of inorganic nitrogen in Compost A and 88 per cent, in Compost B were 
transformed into organic nitrogenous compounds. 

The nitrogen contained in the liquid manure just after its absorption 
into the peat mass suffered some loss during storage, i*e, up to 14th May. 
This loss amounted to 7.5 per cent, in the case of the superphosphate compost, 
and to 88 per cent, in that of the basic slag compost. 

In licld trifils. a crop of maize received a dressing of compost equivalent 
to 85 lb. of liquid manure nitrogen per acre. A mineral manure was also 
used at the rate of 85 lb. N. per acre plus potash and phosphoric acid equiva- 
lent to the content in the superphosphate com])ost. The biggest yield 
was obtained after the dressing with superphosphate compost. Utilization 
of nitrogen, i,t, N. recovered ex]iresscd as a percentage of the N. added, 
was ])est in comjiost manures. 


PROPER PLACE OF SILAGE IN THE RATION. 

Germ;in farmers, it seems, are often disappointed at the results achieved 
from the introduction of silage making on their farms. Milk yields and 
fat percentages do not show-^ an increase and may, indeed, show some decline. 
And yet the ensiling process has, in most cases, been correctly carried out. 
The material used has been young, fresh and juicy, the acid employed has 
been precisely measured, the air — that “ greatest enemy of conservation ” 
— ^rigorously excluded, excessive Juice drawn off, and the full silo carefully 
covered in. The finished product may find ready acceptance with the cows, 
and may exhibit all the qualities of good silage : — ^high protein content, 
normal percentage of lactic acid and acetic acid and, as a rule, absence of 
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butyric acid. And yet, when fed in conjunction with hay and perhaps some 
concentrates, the silage diet has not produced any increase in the milk yield 
of the cows. Strangely enough, results may even turn out better where 
the silage used has been of relatively inferior quality, e.g. beet foliage silage 
from earth clamps. 

Nevertheless, says a German wTiter, it would be fundamentally wrong to 
condemn on this evidence the practice of ensiling generally, or to lay the 
blame for failure on the silage itself. Clarity on this question can, he says, 
only be attained in one way, namely by ascertaining precisely the nutritive 
content of the total food ration. In almost every instance where success was 
not obtained in feeding silage to dairy cows, closer investigation has shown 
that the protein-starch ratio in the dietary was unfavourable, and in most 
cases there had been a waste of protein. Since, by the law of minimum, 
the milk yield of cows depends upon the nutrient of which they receive 
the smallest quantity, a cow receiving a ration containing enough protein 
for about 20 litres of milk (in addition to a maintenance ration) but only 
starch values enough for 12 litres, can seldom produce more than 12 litres of 
milk. The surplus protein <iannot be properly utilized by the animal, and 
thus a waste of protein occurs. 

The writer analyses several dairy cow rations as used on two different 
farms — one with heavy soil and growing sugar beet, the other with light 
soil and catch crops — ^and shows where the balance between protein and 
starch values has not been properly kept, with the result that milk yields 
have been unsatisfactory. 

He concludes that the important thing is not merely to feed silage, but 
to give silage its proper place in the food ration. It should never be forgotten 
that animals can only absorb a certain quantity of ballast. The silage itself 
should also be tested from time to time for its content of crude protein and 
dry matter and also for its content of acids. The results of these investigations 
will provide answers to several important questions, e.g. : Has the fodder 
been cut at the right time, and what is its nutrient content ? Has it been 
ensiled properly, and what is its acid content (pH index), especially of lactic 
acid ? 


BOLTING OF ROOT CROPS : SWEDISH EXPERIMENTS. 

During the late summer of 1988, root crops in Southern Sweden began 
to be marked by an unusually high percentage of bolting plants. Sugar 
beets had in many cases 10 per cent, and upwards of bolters, while in some 
instances percentages of 25 to 85 gave the fields the appearance of a seed 
crop rather than a root crop. 
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Spring started unusually early in Southern Sweden in 1938, with the result 
that root crops (including sugar beet) were sown at widely different dates. 
The temperature during spring and early summer was rather low and the 
sky mostly clear, so that conditions were particularly favourable to bolting. 

Early-sown swedes showed a marked tendency to bolt. In one field 80 per 
cent, of bolters were noted. In another field, one-half of the ground had been 
sown with Bangholm swedes, and the other half two weeks later with the 
same seed. An inspection at the end of September showed that the later-sown 
seed produced hardly any bolters, while the early-sown portion had about 
30 per cent. 

In order to test the bolting proclivities of various root crops, the Swedish 
Seed Association began an experiment at Svalof on 31st March, 1938. Sixteen 
strains of sugar beet, 6 of half-sugar beet, 6 of mangolds, and one each of 
swedes and turnips were tested in three scries of replica sowings. Of the 
sugar beet strains, Klein Wanzleben E (a German strain) and a Svalof strain 
(015) showed the least tendency to bolt, their averages for the series being 
26.1 and 27.1 per cent., respectively. Of the mangolds, Nos. 29 and 80, 
derived from Svalof strain No. 01 showed marked resistance to bolting, with 
averages of 8 and 9.7 per cent. re.spectively. The swede variety tested 
(Yellow Swedish) had an average of 91.3 per cent, of bolters, and the turnip 
variety (Bortfelder) had nearly as many, namely 86.5 per cent. 
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which he worked varied from less than 10 per cent, to more than 90 per cent, 
and he divided the varieties into three grou})s according to the degree of 
susceptibility to leaf roil exhibited by them under the conditions of the experi- 
ment. Murphy and McKay (4) in an experimi iit with eight })otato varieties 
state that the results failed to demonstrate that any variety possesses a 
well-marked power of resisting infection wilh leaf roll. They point out, 
however, that the disease.* orK*e contracted is more serious on some varieties 
than on others. In the same pa]>er these* authors show the comparative 
weights of leaf roll arul healthy plants of a number of different varieties 
taken over a period of three years. 

Murphy (5) in a pap(*r in w^hieh is summarised the information available 
on tlie leaf roll disease has divided potato varieties into two groups 
as follows : — 

Infection most prevalent. President, Arran Consul. Diinbar Yeoman, 
Dun})ar (.avalicr, Arran Cairn, Hritisl) Queen, Up-to-l)ate, Kerr’s Pink, 
Majestic, King (h^orge V, Kati(‘ (ilover. King Edward VII, Arran Pilot, 
Duke of York, May Quec'u, Sharpe’s Kx]>r<*ss. 

Infection least prevalent. FIour!)all, Shamrock, Resistant. Snowdrop, 
Skerry (harnpinn, Cham})i(m, (ireat Scot, Arran Chief, Ally, Templar, 
E]>ieure, Eclipse, Ninetyfold. 

These are two very broad groups atul are compiled frt>m observations 
ii\ the lield on the oticurrenee of leaf roll in the different varieties. 

In the* same f)aper j)otato varieties arc divkh'd into three groups 
Heef>rdi ng to the effe(*ts of leaf roll on tlu‘ir vigour and yield and it is stated 
that the yield of affected plants is reduced more or less in pr()jK>rtion to the 
reduction in vigour. Whitehead (7) ou the other hand is of opinion that 
the degree of rolling of the foliage shown by an infected plant is not a reliablt* 
guide to the probable loss in yield. This author suggests tliat the degree 
of aphis infestation determines whether differences in susceptibility between 
varieties will be apparent, light infestations giving some indication of differ- 
ences but that under (ionditions of heavy infestation no diff(*rene(!S in 
susceptibility may be a])pareiit. He states, however, that the effect of 
leaf roll on the yield is the best criti^rion of susceptibility and on this basis 
has efmstructed a table of susceptibility of fifteen varieties. 

As a result of experiments in Denmark, Nielsen (6) divides the potato 
varieties with which he worked into three groups according to their suscepti- 
bility to leaf roll. Experiments in America (1) indicate that differ{*nces 
in the amount of infection with leaf roll contracted in the different varieties 
have been observed and tl)e conclusion has )>een drawn that the varictic's 
in cultivation there vary in their susceptibility to the disease. 

D 
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The effects of leaf roll on the older varieties arc well known and need not 
be described here but before dealing with the present experiments it may 
be well to describe the effects of the disease on some of the newer 
varieties. 

Arran Peak. — Some rolling of lower leaves, but this is not a pronounced 
symptom. Affected plants pale and somewhat stunted. Vigour reduc(‘d 
somewhat more than British Queen (Fig. 1). 

Arra?i Signet. — General pallor es]>eciHlly in tops, marked rolling of lowest 
leaves. Considerable reduction in vigour, being intermediate between 
President and British Queen ty))es (Figs. 2 and 1). 

Dunbar Standard. —Plants very erect, j)ronouneed i)allor. Rolling of lower 
and middle leaves. Height reduced by about two thirds. Wtv great re- 
duction in vigour. Approacdiing President type, but not as sevc^rely stunted. 
(Fig. 2). 

Dunbar Yeoman. — Rolling of lower and middle leaves severe. Top leaves 
erect and slightly rolled. Very much reduced in vigour. Like Arran Signet. 
Between President and British Queen types (Figs. 2 and 1). 

Gladstone. -Plants have a “ straggling appcaranct'. Dehnite rolling ol 
lower leaves. Not much loss o4‘ colour. About British Queen type (Fig. 1 ). 

Redskin. -Rolling of lower and middle leaves. Slight pallor in to])s, 
V<TV much reduced in vigour. Between British Qu(‘(*n and President tyf)c.s 
(Figs. 1 and 2). 

Ulster Monarch.- Rolling of lower lc‘a\es which may ( xtend sliglitly to 
middle leaves. No reduction in green colour. Plants more compact than 
normal. Reduction in vigour not pronounced. J^etween British Queen 
and Up-to-Date types (Figs. 1 and 3). 

As regards the effects of leaf roll on vigour therefore, the varieties dealt 
with here may be divided into three groups as follows 

Group /. Effects most severe. President, Arran Cn^st, King Edward, 
May Queen, Dunbar Standard. 

Group II. Intermediate class. -Dunbar Yeoman. Arran Signet, Redskin. 
.\rran Pilot, Epicure, Arran Banner, Gladstone, Majestic*, Arran Cairn, 
Kerr’s Pink. Arran Peak, British Queen, Ecilipse, Arran Vi(*tory, Ulster 
Monarch. 

Group III. Effects least severe. -Up-to-Date. CJreat S(*ot, Flourball. 




J'otalo plant, lintisli (^nccn type, showing leaf roll llfillintr of tla* Iea\e'>» is general over liie plant, 
but there is no marked stunting of growth. 




Ki^. *2 --Potat«» plant. \ari(.ty President, vhowiiiii leaf roll. There is ureat rednetion of Nitroiir and loss of 

l»reen colour in this \ariet\. 
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The experiments described here were designed by the late Professor. 
Paul A. Murphy in collaboration witli the present author. Shortly after the 
commencement of the experiments Professor Murphy became ill and su))se-" 
qucntly died. The present author is, therefore, alone rcs])onsible for the 
compilation of the results and the con(‘lusions drawn from them. 

Objects attd Layout of Expe?i??icnts. — The object of th(‘ j)resent experiments 
was to ascertain the susc^cptibility to l<*af roll of a number of jxdato varietie.s, 
particularly those of recent introduction. The first trial Avas carried out in 
using the varieties recorded ifi Table 1. Th(‘ healthy tubers used in the 
(experiments wx*re obtained through the eoiirtesy of the Department of 
Agriculture from Mr. P. Keenan, Inspector in charge ol Health Stocks, to 
whom the author desires to (*xt(uui thanks. Th(‘se tube rs w'(Te of a very 
high standard, th(‘re lH*ing eom])l(*te absence of leaf roll in the r(\sulting 
plants ])rior to intection from tlu‘ sources to which they w'cre exposed in 
the ex])(Timents. 

Fig. t shows th(‘ layout of tiie experimental plots. A drill of twelve leaf 
roll British Queen tubers was f>lanted betAveen each five drills of tlie varieties 
under test. The varieties wen* numbered one to tw(*ive in the order in 
which tlu'y appear in Table I and wxre randomised in each drill at j)lanting 
time, the arrangement being attained by taking at random out of a box 
sli]>s of })aj)(‘r bearing the variety numbers. Each j)lot Avas surrounded 
by healthy Hritisli Queen ])lants to act as a barriiT in preventing tlie s])r(‘a(I 
of leaf roll from adjoining plots. 

Notes were made during the growing season of ItK'JT on the occurrence 
of primary leaf roll in tlie test plants and at the end of tlie season the progeny 
of each plant w^as lifted and stored separately. 

Aphis counUs on Experimental Plots -Counts were made of tiie 

aphis population in the experimental plots during the growing seasons of 
1937 and 1988 and these are of interest in view' of the subsequent spread 
of leaf roll. Since Myzus persicae was the only aphis species recorded w hieh 
can act as an efficient vector of leaf roll, figures for this species alom* are 
given. In both years the experimental plots were situated in the same field 
adjoining a market garden in which winter cabbages were groAvn. It is 
known that Myzus persicae can overwinter in the viA'iparous state on Avinter 
brassicas, hence the importance of this host. During tlie spring of 1987 
and previous winter, cabbages in this garden wxre examined and apterous^ 
M, persicae were found on them. An examination in early May, 1987, 
howxvcr, showed that although the infestation was sligJit a large proportion 
(A the aphids present were developing wings. On May 18th two alate 
persicae per 100 leaves were counted on the potatoes and migration of aphids 
appears to have continued to them, causing a rapid increase in numbers, 
until about the middle of June. After that time the infestation by iilntat- 
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decreased rapidly and since this was so with apterous forms also it may be 
said that the middle of June was the time at which maximum infestation 
occurred in 1937, the maximum number of live aphids counted being 162 
per 100 leaves. 

Susceptibility of varieties 1937 experimenL Development of primary leaf roll:- 
During the growing season of 1937 the development of primary leaf roll 
in the experimental plots was observed. The numbers of plants in each variety 
which developed primary leaf roll are shown in Table I. In 1937 it was 
possible owing to the number of observations made on development of 
primary leaf roll in the plots to ascertain the number of plants whk‘h became 
diseased during different portions of the growing season. It will be seen 
from Table I that during the month of Juno practically no primary leaf 
roll had developed in any of the varieties. 


TABLE I. 

Development of Primary Leaf Roll, 1037 


Variety 

Number 

Variety 

Number of plants showing primary leaf roll on 

30th 

loth 

31st 

m.h 

31st 



.lune 

July 

July 

August 

August 

1 

Arran Cairn 

1 

12 

24 

28 

30 

2 

„ Peak 

• 0 

7 

10 

17 

20 

a 

„ Pilot 

0 

2 

8 

8 

9 

4 

5 

„ Signet 
I)unl>ar Standard 

0 

0 

3 

5 

9 

10 

13 

15 

15 

18 

6 

,, Yeoman 

0 

2 

6 

0 

6 

7 

Gladstone 

0 

0 

9 

16 

21 

8 

iledskin 

0 

4 

10 

14 

15 

9 

Ulster Monarch 

0 

0 

4 

5 

12 

10 

British Queen 

0 

1 

3 

5 

8 

11 

Flourball 

0 

3 

7 

10 

i 

12 

President 

0 

10 

19 

21 

22 


Total 

1 


125 

158 

187 


By the middle of July, however, a total of forty-nine plants in all varieties 
was showing symptoms, while the greatest number developed the disease 
in the latter half of July. The number which developed primary leaf roll 
during August is half of that showing the disease during July. According 
to Murphy (5) when the aphis M, persicae infects a potato plant with leaf 
roll through the sprouts, the incubation period, that is, the period between 
infection and the development of symptoms, is variable but may be only 
a matter of some days. When young plants are infected the incubation 
period is 80- iO days, with older plants it may be 40-60 days and with fulL 




- Potato plant, \aricty I 'p-to-Datc, .showing leaf roll. The* lov>«*s| lt‘av(\s onlv 
sh(»w iiiarkod rolling, whilr the r<*(lii<-tioa iii the \ ii»onr of* this varifty is 
generally very moderate. 
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grown plants no symptoms may be produced during the year of infection, 
the incubation period extending overwinter in the tubers. 

It h«as been shown that the time of maximum infestation by M, persicae 
in 1987 occurred about llic middle of June, Aphids were })rcscnt on the 
plants from the middle of May but not in appreciable numbers until the 
beginning of June. As the plants are young at tliis stage and allowing 80^40 
days as the incubation period, symptoms of primary leaf roll would begin 
to show about early July, while the period of maximum a])his infestation 
agrees elosely with the ))eri()d of maximum dcvclo])mcnt of primary leaf 
roll s\m])toms, lliat is during tlu.* latter half of July, 

Dcxchpment of sccondani leaf roll m 1988. ' Five tubers IVc-m each of tlie 
plants (.'X)K)SC(1 to infection in 1987 were planted in 1988 find ()f)servati()ns 
were made on the devel()])ment of secondary leaf roll. If leaf roll developed in 
a single plant of tlie live, the unit was regarded as having contracted infection 
in 1987. The (‘xaniination was rn:id(‘ during the first wc(‘k of July since it 
was eonsi(l('r(‘d that at this period no seeondfiry leaf roll would Ikivc dc- 
velop(d fr( im current year infection, also affeet(^d plants display symptoms 
best at about this ])eri()d. 



54 




« « 
H 1-5 

PU d} 


.= Primary leaf roll. 

— Secondary leaf roll. 



FIGURE 4. 


« IE 

2£ 

8 2W IW i 


l£ 

2E 

3 

2W iwj 

! 

rj 

lE 

2E 

3 

2W IW 

1 

«|1E 

2E 

3 

2W IW 1 

s 

! 

IE 

2E 

3 

f 

2W iWj 

— - 

S 1 

10 

7 

12 

5 1 

zi 

9 

10 

1 

2 

9 1 

H . 

IK 1 

6 

8 

10 

2 

*! 

K i 

8 

6 

8 

10 

1 i 

ii 

7 

6 

7 

6 

11 

H 

z 

2 n 

4 

10 

3 

8 1 

1 

6 

11 

9 

1 

7 1 

<! 

•J 1 

11 

6 

3 

3 

7 i 

V 

4 

.3 

4 

8 

si2! 

9 

12 

11 

2 

8 

< 

4 

it 

8 

12 

4 

12 j 

bj 

8 

4 

4 

6 

12 j 

b 1 

4 

10 

11 

9 

3 

b 

1 

7 

1 

4 


b 1 

1 

2 

6 

10 

2 

b 

i\ ® 

2 

4 

10 

1 ; 

SI 

3 

5 

8 

4 

6 ’ 

b 

3 

1 

6 

12 

»» iS! 

10 

11 

3 

3 

9 

4 • 

11 

1 

10 

7 

1 

4 

4 

i 2 

1 

8 

5 

2 i 

0 

tsfi 

1 

2 

5 

7 

« 

O! 

i 

2 

11 

7 

8 

12 1 

0 1 
b ' 

12 

2 

5 

2 

11 1 

%\ 

3 

8 

2 

11 

*i 

0 

sS 


9 

11 

1 

9 

b 

10 

12 

2 

9 

3 


12 

9 

12 

6 

9 ; 

b ! 

9 

1 

11 

6 


b 1 

10 

9 

9 

3 

12 I 

b 

i 10 

5 

9 

7 

10 

< 

11 

3 

6 

11 

1 


10 

3 

4 

3 

11 Ki 

6 

10 

7 

1 

10 , 

< 

8 

11 

5 

5 

7 

< 






b 






b j 












a 






a 

^ 8 

8 

6 

6 

6 

b 

7 

7 

11 

3 

4 


8 

5 

9 

10 

6 

2 

3 

12 

9 

7 1 

4' 

3 

5 

12 

8 

9 

4 

« 12 

11 

2 

11 

7 

b 

5 

1 

7 

12 

8 

s' 

5 

2 

2 

11 

1 ! 


3 

4 

6 

11 

12 1 

a 

6 

10 

3 

12 

10 

a 

^ 9 

7 

1 

8 

4 

i4 

4 

6 

3 

5 

5 

S| 

1 

7 

, 5 

1 

4 i 

> ( 
>4 i 

5 

9 

10 

3 

8 I 

> 

a 

2 

3 

1 

1 

3 

> 

4 

^ 8 

12 

3 

2 

11 

b 

12 

9 

12 

10 

2 


7 

4 

8 

7 


b ' 

^ j 

11 

12 

2 

12 


a 

12 

4 

8 

9 

4 

a 

5 

6 

3 

9 

8 

H 

2 

8 

10 

8 

10 


9 

12 

1 

4 

5 1 

i 

i 

7 

8 

9 

7 

8 

! 

H 

4 

7 

4 

4 

6 


PATH 


2£ 

8 

2W iw; 


IE 

2E 

3 

2W 

IW 


lE 

2E 

3 

2W 

IW 


IE 

2E 

3 

2W IW 


lE 

2E 

3 

2W IW 

X 

1 ^ 

8 

12 

9 

11 


2 

9 

6 

1 

9 

z 

3 

9 

3 

3 


z 

8 

2 

12 

10 

3 

t* 

Z 

3 

3 

9 

3 

6 

Z 


10 

6 

1 

3 

•< 

3 

11 

7 

7 

7 

3 

2 

8 

9 

3 

3 

-< , 
•4 ' 

12 

7 

7 

3 

7 

< 

a 

8 

10 

11 

1 

1 

4 

6 

5 

10 

2 

9 

b 

5 

5 

12 

9 

8 

b 

7 

12 

1 

12 


^ ; 

5 

11 

5 

6 

2 

b 

3 

9 

6 

7 

9 

b 

i « 

8 

4 

11 

10 

b 

b 

10 

1 

2 

10 

10 

•' J 


7 

7 

10 

12 

^ ' 

1 

12 

1 

1 

9 

4 

4 

12 

11 

12 

10 

7 

4 

4^ 

gi 2 

11 

1 

6 

8 

o 

e 

2 

5 

4 

3 

10 

8 

11 

10 

2 

8 

o! 
as 1 

3 

1 

2 

12 

6 

0 

4 

7 

2 

9 

2 

0 

a 

• 9 

12 

8 

8 

6 


4 

6 

8 

2 

12 

I 

!b 

< 

5 

4 

11 

7 


7 

8 

4 

7 

12 


1 

5 

4 

3 

8 


< 5 

1 

6 

5 

2 

<< 

9 

7 

4 

8 

4 

10 

6 

12 

1 

3 

* 

10 

3 

9 

11 

11 

< 

7 

12 

10 

12 

10 

5 

*4 8 

7 

2 

10 

5 

H 

b 

T 

8 

3 

8 

11 

1 b 

9 

3 

6 

4 

10 

dl 

9 

10 

8 

5 

3 

a 

4 

11 

6 

1 

11 

12 

a 

4 

Jd 11 

4 

9 

7 

11 

H 

11 

12 

9 

11 

6 


12 

10 

8 

8 

1 


4 

4 

11 

2 

8 

a 

i 2 

1 

3 

8 

11 

a 

5 4 

2 

7 

4 

1 

b 

*4 

8 

4 

10 

6 

5 

\> 

4 

2 

3 

6 

9 


2 

6 

10 

4 

10 

► 

4 

1 ® 

8 

5 

6 

4 

s 

t > 
12 

6 

11 

8 

12 

H 

1 

10 

1 

12 

1 

lb 

i 

5 

2 

11 

6 


6 

3 

6 

8 

4 

a 

1 10 

2 

7 

2 

3 

a 

9 

8 

12 

4 

h 

12 

8 

n 

5 

2 

i 

1 

I ^ 

1 

1 

4 

9 

2 


11 

9 

3 

9 

1 


1 ^ 

4 

8 

4 

5 


PATH 


2E 

3 

2W IW 


1 IE 

2E 

8 

2W 

IW 

1 

IE 

2£ 

3 

2W IW 

X ' 

lE 

2E 

3 

2W 

IW 

1 

1 X 

1 

i IE 

2E 

3 

2W IW 

X 

£ ® 

6> 

1 

12 

1 


1 6 

9 

12 

11 

4 

{- 

5 

5 

2 

12 

2 

H 

Z ' 

12 

11 

9 

6 

4 

Iz 

I 9 

8 

2 

2 

3 

Z 

3 

8 

10 

5 

7 

13 

! ® 

6 

10 

5 

12 

■ •3 

1 8 

8 

9 

1 

1 

< 
b . 

8 

10 

2 

7 

' 6 

: < 

1 3 

10 

8 

4 

10 

< 

4 

b s 

12 

7 

7 

9 


; 7 

3 

11 

2 

2 

: b 

; 2 

7 

10 

9 

6 

b ' 

9 

9 

4 

3 

8 

! ^ 

i 11 

12 

6 

5 

4 

b 

3 ^ 

6 

5 

2 

6 

is 

1 10 

‘ 4 

4 

1 

9 


1 9 

3 

8 

5 

12 

4 
•4 I 

5 

6 

8 

9 

7 

; 4 
4 

10 

11 

5 

12 

3 

4 

4 

2 2 

2 

3 

3 

12 

ig 

i “ 

11 

7 

9 

5 


11 

12 

4 

10 

10 

0 ' 

6 

2 

11 

10 

10 

® 

a 

; ^ 

3 

9 

9 

11 

0 

a 

S 12 

9 

1 

2 

4 

8 

e 

11 

8 

b 

!•< 

1 12 
; 2 

8 

1 

1 

9 

8 

6 

11 

1 

. b 
< 

; 12 

7 

6 

9 

5 

1 

4 

8 

3 

11 

b ‘ 
< ‘ 

7 

8 

7 

5 

6 

3 

li 

1 

3 

3 

lb 

\< 

; 6 
2 

9 

4 

3 

11 

1 

8 

7 

12 

b 

-< 

5 1 

7 

12 

4 

10 

iS 

i 4 

12 

2 

4 

3 

■» 

: 10 

1 

7 

2 

3 

b 

4 ^ 

4 

8 

7 

12 

11 

a 

14 

! 1 

8 

1 

11 

9 

a 

4 

» 10 

11 

9 

11 

5 

U 

1 3 

2 

8 

3 

6 

, b 

: 4 

4 

11 

« 

8 

a 

1 

1 

3 

8 

2 

's 

7 

7 

12 

3 

8 

a 

S 6 

10 

8 

9 

4 

i- 

5 

7 

3 

12 

7 

> 
1 b 

1 8 

2 

12 

7 

4 

4 ; 

11 

3 

10 

4 

9 


; 12 

6 

10 

10 

1 

. 4 

a 

? » 
H 8 

5 

6 

10 

8 


1 9 

10 

3 

10 

8 

b 

: 1 

10 

6 

11 

7 


2 

4 

1 

5 

1 

1 ss 

' 4 

1 

4 

7 

6 

4 

11 

1 

2 

|b 

i 1 

5 

6 

7 

10 

' f- 

I 6 

11 

3 

3 

9 

H ' 

10 

12 

12 

2 

12 

! 

i 5 

i 

2 

7 

6 

2 

'H 

1 

P.ATH 

<» IE 

2E 

8 

2W IW 

! 

1 

; IE 

2E 

3 

2W 

IW 


IE 

2E 

3 

2W IW 

1 

i X ! 

l£ 

2E 

3 

2W 

IW 

' ® 

■ IE 

2E 

3 

2W IW 

X 

£ 7 

8 

2 

4 

3 

Ih 

1 10 

1 

2 

8 

5 

in 

z 

1 5 

3 

11 

9 

9 


9 

6 

4 

4 

9 

b 

Z 

I 3 

8 

7 

2 

5 

Z 

5 » 
*■ 1 

2 

1 

6 

8 

10 

3 

1 

4 

!< 
i b 

|b 

2 

* 12 

6 

7 

7 

1 

9 

10 

6 

2 

‘b 

; 3 

; 7 

11 

8 

5 

9 

4 

7 

7 

8 

< 

' 

8 

5 

11 

3 

2 

9 

2 

11 

11 

4 

< 

' b 

i 9 

8 

4 

7 

2 

3 

4 

12 

11 

10 

.< 

4 

ib 

S 1® 

9 

7 

6 

12 

3 

1 ® 

12 

6 

5 

8 


i 11 

12 

4 

2 

10 

,41 

1 

7 

12 

9 

7 

4 
, 4 

; 4 

6 

1 

7 

12 

! 4 

4 

s ^ 
12 

< 2 

6 

4 

10 

3 

11 

5 

5 

1 

12 

10 

5 

11 

i® 
1 os 

1 

\< 

1 

! 8 
i 3 

11 

4 

10 

3 

11 

5 

2 

7 

1 

10 

7 

4 

lo 

BS 

b 

«< 

9 

' 4 

1 3 

2 

6 

5 

6 

3 

7 

6 

5 

10 

3 

4 

12 

10 
! d 

i b 

1 ^ 

7 

12 

10 

9 

8 

4 

11 

10 

8 

8 

7 

10 

2 

3 

6 

1 C 
! a 

1 b 

i;< 

> 5 

1 

i 6 

10 

9 

5 

8 

10 

3 

8 

11 

10 

7 

1 

2 

0 

a 

|bl 

‘Si 

S 8 

7 

4 

9 

8 


1 

5 

4 

6 

1 

b 

J 

^ 2 

7 

10 

3 

5 

la 

t 4 

11 

1 

1 

1 

5 

1 a 

1 4 

12 

3 

6 

6 

9 

1 a i 

’ 1 

« 11 

3 

10 

7 

7 

lb 

6 

9 

8 

8 

11 

!« 

1 12 

4 

12 

11 

1 

:bl 

3 

2 

5 

6 

8 

a 

1 2 

11 

11 

3 

6 

' a 

a 8 

12 

1 

11 

6 

\> 

1 7 

2 

12 

11 

9 

, > 

! 1 

1 

8 

1 

6 

> 

' 

4 

10 

3 

5 

1 

4. 10 

12 

12 

9 

8 

^ ft 

e* 5 

5 

9 

2 

2 


3 

8 

9 

4 

3 

' ^ 

6 

9 

2 

12 

2 


2 

12 

7 

3 

10 

'■1 

1 11 

1 

9 

3 

4 


11 

12 

8 

9 

r 

1 4 

3 

10 

12 

12 

, h 

! 

i 

10 

1 

8 

11 

6 

.3 

6 

12 

12 

! 

! " 

2 

4 

1 

8 



Diagram showing the arrangement of tiie potato varieties in the experimental plots. The numbers 
in the diagram refer to the different varieties as shown in Tables I and III, cols. 1 and 2. 
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Table II shows the total number and percentage of each variety which 
became infected with leaf roll as indicated by the development of secondary 
symptoms in 1938. It will be noted that in certain varieties such as Arran 
Pilot, Dunbar Yeoman and British Queen the proportion of primary leaf 
roll to total infection is low whereas it is high in the case of varieties Arran 
Cairn, Arran Peak, Dunbar Standard and President. The outstanding 
difference between these two groups of varieties is their date of maturity, 
Arran Pilot and Dunbar Yeoman being first earlies and British Queen a 
second early while all the varieties in the second group belong to the maincrop 
class. There appears, therefore, to be a connection between the date of 
maturity of a variety and its ability to produce symptoms of primary leaf 
roll which will be referred to later. 

Tlic outstiiuding variety in its susceptibility to the disease as shown by 
the development of secondary symptoms in 1938 is Ai-raii Cairn. The olher 
varieties with the exception of Arran Signet arc significantly less so and these 
varieties show only small differences in susce])tibility between themselves. 

Kefercnce to Fig. 4 will show that a drill of leaf roll sources 

oecjurrcd between every five drills of healthy plants. The latter 

drills were numbered IW, lE, ‘2W, 2E, 8, according as they 

were situated adjacent to, two drills away from, or three drills away 
from, the sources on the cast or west side. As will be seen from 

Table II, the greatest development of the disease occurred in the 
drills adjacent to the sources, there was a considerable reduction in diseased 
plants two drills away while there was least leaf roll among the plants three 
drills away from the sources. This is borne out in general by the figures 
for the individual varieties. 

A statistical examination of the figures gives the following results : — 

Difference in amount of leaf roll in IW as against lE — Not significant. 


>> 

>> 

It 

II 

II 

II 

VT ,, 

„ 

8 — Significant at .01 

>» 


II 

II 

iw 

3 
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II 
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II 

•1 

2E 

lE - 

*» 

f* 

II 

11 

2W 
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00 

»» 

tt 

II 

II 

2E 

8 — Not significant. 


Therefore it may be stated that no significance is to be attached to differ- 
ences in the number of plants which contract leaf roll in drills immediately 
on either side of the infected rows, nor in drills equidistant from infected 
rows. There is, however, a significant difference between the numbers of 
plants contracting leaf roll in drills at different distances from the source 
of infection* for exmnple IW as against SW, lE as against 2E. 
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Murphy and McKay (4) as a result of experiments on the extent 
of spread of leaf roll state that approximately 87 per cent, of all 
the infections that took place were confined to tlie first drill, 9 pet 
cent, to the second and 8 per cent, to the third. While the 
writer’s figures do not agree with these it is recognised that the extent 
of leaf roll infection will vary with conditions each year but the 
conclusion is the same, namely that the amount of leaf roll infection 
is considerably reduced in plants growing two or three drills away from the 
sources. 


Expehiments in 1988 

In 1988 another set of twelve varieties was exposed to infection with the 
leaf roll virus. A list of the varieties used is given in Tabic III and the 
experimental plots were laid down in a manner similar to those in 1 987 (Fig, 4). 
It will be seen that the varieties British Queen, President and Flourball 
were included in the tests in both years. This w^as done with a two-fold 
object, namely, to hr-ve a standard for comparison of sym])tc)ms in the newer 
varieties and fiu* comparison of the amount of infection occurring in the two 
years during which the experiment was carried out. 

President represents a variety in which the leaf roll virus causes very severe 
stunting accompanied by intense chlorosis and is also considered to be very 
suscei)tiblc to infection. In the case of Flourball, symptoms arc not severe 
and loss of vigour is slight ; it is also a variety which is resistant to infection 
with the leaf roll virus. British Queen is intermediate, in the tyi>e of symp- 
toms produced by the leaf roll virus, between President and Flo\irball and 
is also considered to be intermediate in its susceptibility. As in the previous 
experiment, five tubers from each unit were planted for observation in 1989, 
the varieties being in separate plots. In all there were one hundred plants 
of each variety exposed to infection during each of the years 1987 and 1988. 

Aphis Counts on Experimental PlotSy 1988. — In 1988 initial infestation 
was earlier and heavier than in 1987. The weather dirring April and May 
was very warm and dry and conditions for migration of aphids were ex- 
cellent. Cabbages examined in the garden, adjacent to the plots, in March 
showed apterous M, persicae present on the lower leaves of 6 out of 80 plants 
examined. At the beginning of April, the numbers of aphids present on the 
cabbages had increased considerably and nearly all the plants were infested, 
no alate forms being found, however. On May 12th, the cabbages were 
again examined and it was found that a large number of alate forms had 
developed on them. An examination on this date of the potato plants which 
were above ground in the plots adjoining gave an index figure of 25 JIf. 
pemem per 100 leaflets (compound leaves had not yet formed) and of these 
16 were alate and 9 apterous forms. 

It is likely that the initial infestation occurred s^e days prior to this 
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date as the apterous forms present had nearly reached the adult stage. 
'Diree days later the index figure per 100 leaves was 54 alate and 81 apterous 
Af. persicae while the maximum number per 100 leaves of 63 a!atc and 155 
apterous forms was reached on May 26th. There was a rapid decline in 
numbers after this date especially after the first week in June. This decline 
was mainly caused by the action of parasites and to some extent by the cold 
wet weather which occurred during June. 

It is clear, therefore, that initial infestation of the potato plants by M. 
persicae was earlier and heavier in 1938 than in 1937 and that the maximum 
numbe r occurred earlier in the former year. As will be seen later, this early 
and heavy infestation in 1938 was responsible for a considerable increase 
in the amount of leaf roll transmitted in that year compared with 1037. 
The extent of .si)rcad in 1938 is worthy of note because although infestation 
from the middle of June onwards was slight there was a considerable spread 
of leaf roll and this is considered to be due almost entirely to the heavy in- 
festation which commenced early in May and continued until mid-June. 
This was to he expected for the follow ing reasons — conditions for movement 
of winged aphids in this period w^ere ideal, alate forms of M. persicae were 
present in comparatively large numbers, the potato })lants were young and 
thus were more susceptible to infection and finally sources of leaf roll were 
plentiful in the plots. 

TABLE III. 

Development of Primary Leaf Roll, 1938 


Variety 

No. 

Variety 

Number of plants showing primary leaf roll on 

t 

0th June 
(4 plots) 

11th July 
(2 plots) 

27th July 
(2 plots) 

1 

Arran Banner . . 

0 

0 

17 

2 

„ Crest 

0 

2 

9 

3 

„ Victory . . 

1 

10 

21 

4 

Epicure 

» 

8 

0 

5 

Great Scot 

0 

2 

7 

6 

Kerr’s Pink 

0 

14 

82 

7 

Majestic 

0 

7 

19 

8 

May Queen 

1 

1 

5 

9 

Up-to-Date 

o 

6 

26 

10 

Briti^ Queen . . 

0 

1 

9 

11 

Flourball 

2 

♦ 

12 

12 

President 

I 

10 

28 


Totai. 

6 

68 

194 
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Development of primary leaf roU. — ^Table III shows the development of 
.primary leaf roll in the varieties exposed to infection in 1988. It will be 
seen from the Table that there was a very early appearance of this phase 
,of the disease, six plants were already showing symptoms on June 9th. 
It is reasonable to expect this when it is considered that alate M. perakae 
were present in relatively large numbers on the potato plants as early as 
May 12th and as already pointed out the initial infestation probably took 
place some days earlier. As the plants were very young at this time it may 
be concluded that the incubation peruxi following infection would be short (5). 

It was not possible to make observations on the development of primary leaf 
roll during August, while the figures for the occiurence of the disease in July 
are taken from observations made on two plots. It will be noticed, however, 
that the amount of primary leaf roll which developed from July llth-27th is 
-very much in excess of that which occurred prior to July 11th. Again, in 
the varieties British Queen, Flourball, and President, the amount of primary 
leaf roll which developed in the latter half of July, 1938, is far in excess 
of that which occurred for a similar period in 1937. This can be explained 
by the heavier infestation of the experimental plots by M. persicae which 
occurred in the former year. 



TABLE IV. 

Results of 1938 Experiment 
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Table IV shows the total number of plants of each variety which displayed 
primary leaf roll symptoms in 1988, also the total number which became 
infected as shown by the development of secondary leaf roll in the units 
in 1939. 

The figures indicate that there are certain varieties which show a much 
lower proportion of primary to secondary leaf roll than others. Thus the 
earlies May Queen, Arran Crest, Epicure and the second early British Queen 
show little primary leaf roll while the maincrop varieties President, Majestic, 
Kerr’s Pink, Arran Banner and Arran Victory show the opposite tendency. 

It will be seen also from the totals in Table IV that the greatest spread 
of leaf roll took place to the plants in the drills immediately on either side 
of the sources, that is in drills IW and lE and that the spread to drills 2W 
and 2E is less than half this while the spread to drill 8 is reduced to about 
one-third. The figures have been tested statistically and confirm the results 
of tlie 1987 experiment for all findings with the exception that in the 1988 
experiment there was found to be a significant difference between the amount 
of leaf roll in drill 2E as against drill 8. 

The figures in Table IV also show that of the twelve varieties Up-to-Date 
is outstanding in its susceptibility to leaf roll. At the other end of the scale 
may be placed Arran Banner, Flourball and Majestic, the remaining varieties 
taking an intermediate position! 

Comparison of results of 1937 and 1938 Experiments , — Taking the varieties 
British Queen, President and Floiirball as the standard for comparison 
of the results in the two years 1987 and 1988 it will be seen from Table V 
that the relative susceptibility to leaf roll of the three varieties is approxi- 
mately the same in the two years as shown in the development of the primary 
and secondary phases of the disease. 


TABLE V. 

Comparison of Leaf Roll Infection : 1987 and 1988 Experiments 


Variety 

Primary Leaf Roll 

Percentage 

Leaf Roil Infection 

1087 

Experiment 

i»ds 

Experiment 

1087 

Experiment 

1088 

Experiment 

Britirii Queen 

S (4 plots) 

9 (2 plots) 

87 

66 

Pfnrident 

M .. 

28 

20 

48 

Flmrbali 

11 « 

12 „ 

22 

88 
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By plotting the 1987 figures for percentage leaf roll against those for 1988 
for the three varieties a straight line is obtained by means of which a com- 
parison may be made of the results obtained for all the varieties used in 
the two years. If, therefore, the percentage leaf roll infection for the varieties 
in the 1987 experiment is transformed to the 1938 values figures are obtained 
as shown in Table VI. : — 


TABLE VL 


Varietal Susceptibility to Leaf Roll (1938 Values) 


Variety 

Percentage 

Leaf 

Roll 

Variety 

Percentage 

Leaf 

Roil 

Arran Banner 

87 

Arran Cairn 

77 

„ Crest . . 

4.1 

„ Peak 

r>4 

„ Victory 

52 

„ PUot 

50 

Epicure 

41 

„ Signet 

68 

Great Scot . . 

42 

Dunbar Standard 

41 

Kerris Ciiik . . ! 

54 

*, Yeoman 

51 

Majestic 

1 88 

Gladstone . . 

58 

May Queen 

1 48 

Redskin 

41 

Up-io-Date . . 

66 

Ulster Monarch 

50 

British Queen 

56 

British Queen 

56 

Flourbali 

! 38 

j 

Flourball 

3S 

President 

1 ^ 

President . . 

18 


While it must be realised that the figures for perc^entage leaf roll will vary 
according to conditions in any year, nevertheless it is considered that the 
figures in Table VI are a good indication of the relative susceptibility of the 
varieties used in the test. 

Effect of leaf roll on the yield of potato varieties. -In 1940 a preliminary 
experiment was conducted with the object of ascertaining the effect of 
leaf roll on the yield of a number of varieties. Twenty-three varieties were 
used and the experiment was laid down according to the plan as shown in 
Table VII. At time of digging, the end plants in the case of both the leaf roll 
and healthy lots were discarded and are not included in the weighings. 




02 


TABLE VU. 


Arrangement of Leaf Boll — ^Effect on Yield Hot 


Variety 



I»eaf Roll 

Healthy 

Drill 

May Qiieeu 



1 Plants 

2tt 

Plants 

1 80 

1 

Epicure 


. . 

20 

80 

2 

Arran Crest 


, , 

26 

1 80 

B 

British Queen 


, , 

26 

80 

4 

Great Soot 


, , 

26 

30 

5 

Kerr’s Pink 



2(i 

80 

6 

Majestic 



26 

80 

7 

Flourball 


, , 

20 

80 

8 

President 


, . 

26 

ao 

9 

May Queen 


, , 

26 

m 

10 

Epicure 


. . 

26 

80 

11 

Arran Crest 



26 

80 

12 

British Queen 



26 

30 

18 

Great Swt 



26 

80 

14 

Kerr’s Pink 



26 

80 

15 

Majestic 


1 

* 

26 

80 

16 

Flourball 


••1 

26 

80 

17 

President 


. . 1 

26 

80 

18 

Arran Victory 


1 

26 

80 

19 

Arran Cairn 


* * ! 

26 

80 

20 

Arran Pilot 



26 1 

80 

21 

Up-to-Date 


* * ! 

26 

30 i 

22 

IJunbar Standard 


.J 

26 I 

80 

28 

Arran Peak 


. , 1 

26 i 

80 { 

24 

Gladstone 


1 

• * J 

26 ; 

*80 i 

25 

Arran Signet 



14 ! 

42 ! 

26 

Arran Banner 



14 ! 

42 1 

27 

Ulster Monarch 



7 

49 

28 

Eclipse . . 


, , 

9 

47 

29 

R^lskin 


, , 

14 

42 

80 

King Edward 
£him>ar Yeoman 


, . 

9 

47 

81 


• • 

8 

48 

82 
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TABLE VIII. 
Results of Yield Test, 194f0 


. Variety 

Leaf Roll 


Healthy 


Percentage 

Lo&s 

in 

Weight 

No. of 
Leaf 
Roll 
Plants 

« 

Total 

Weight 

Weight 

per 

Plant 

No. of 
Healthy 
Plants 

* 

Total 

Weight 

Weight 

per 

Plant 




lb. 

lb. 


11). 

lb. 


May Queen 


41 

loi 

0.26 

54 

11.5.25 

2.18 

87.80 

Epicure 


45 

271 

0.61 

56 

115.25 

2.05 

70.25 

Arran Crest 


84 

»i 

0.28 

54 

104 

1.92 

85.42 

British Queen 


40 

71 

1.54 

58 

178.5 

3.86 

54.13 

Great Scot 


48 

6Sf 

1.82 

.56 

139.5 

2.49 

46.90 

Kerr’s Pink 


42 

484 

1.14 

50 

185.25 

2.41 

52.70 

Majestic 

• » 

40 

i>94 

1.28 

49 

189.25 

2.48 

48.80 

Fiourball . . 


40 

ttOi 

1.51 

57 

122.5 

2.14 

20.44 

President . , 


»5 

24 

0.08 

50 

185 

2.41 

90.00. 

Arran Victory 


24 

38} 

‘ 1.61 

28 

91.5 

8.20 1 

50.25 

Arran Cairn 

• • 

1 24 I 

284 i 

1.10 

1 28 ; 

127.25 ! 

4..54 1 

76.00 

Arran Pilot 


24 


0.38 

28 

72.25 1 

2.58 i 

85428 

Up-to-Date 


24 ; 

30} ! 

2.47 

27 i 

113.25 i 

4.20 

41.20 

Dunbar Standard 


24 1 

254 ; 

1.00 

28 ; 

111.25 i 

8.97 

70.70 

Arran Peak 


24 j 

34} i 

1.44 

28 : 

89.5 . 

3.19 • 

.54.80 

Gladstone . . 


24 ' 

81} i 

1.80 ' 

28 ' 

88 

3.14 i 

58.00 

Arran Signet 


10 i 

54 i 

0.52 ! 

89 

123.5 ! 

3.47 1 

85.02 

Arran Banner 


11 

18 

1.08 i 

39 

105 

4.23 

01.47 

Ulster Monarch 


! 

84 

0,75 

40 

91.5 

2.28 

07,11 

Eclipse 


^ i 

»l 

1.02 1 

1 44 ' 

175.75 i 

3.90 1 

50.40 

Redskin 


10 ' 

S4 . 

0.52 1 

40 

107.5 

2.08 

80.00 

King Edward 

. . t 

0 

4 i 

0.04 i 

15 1 

44 

2.03 ; 

98.04 

Duimar Yeoman 

1 

MM 

6 1 

i 

2 • 

1 

0.88 

1 

18 : 

i 

49.5 

i 

2,75 

88.0 


Variation in numbers of leaf roll and healthy plants as between Tables VI I and VI II 
is due to misses which occurred in the drills. 
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The results which are shown in Table VIII indicate that there is a fairly 
wide variation in the effects of leaf roll on the yield of different varieties. 
Thus in King Edward, President, Dunbar Yeoman, May Queen and Arran 
Crest, leaf roll has the effect of considerably dwarfing the plants, there is 
extreme loss of green colour and the yield is accordingly much reduced. 
In the case of Flourball symptoms are not severe,, nor is the yield seriously 
reduced. Up-to-Date and Great Scot are examples of varieties in which 
the effects of leaf roll are moderate, there is no extreme stunting or yellowing 
of the plants and the yield is not unduly depressed. 

DISCUSSION 

The results of the two years’ experiments show that even when vectors 
nnd sources of leaf roll are present in a potato crop in fairly large numbers, 
there is nevertheless a significant difference in the extent of spread of the 
disease to healthy plants growing at varying distances from the source of 
infection. It has been shown that healthy plants growing adjacent to tlie 
source are more likely to become infected than those growing one or two drills 
away. The conclusion that may be drawn from this fact is that in any single 
potato crop the main vectors of leaf roll are the apterous aphids, since it 
is reasonable to expect that plants infected by alatc forms would be scattered 
rather indiscriminately throughout the crop. From what is known of the 
habits of alate M.persicae in early summer, it may be concluded that these 
forms occur mainly to reproduce and spread the species over as large an 
area as possible in a short period. These winged aphids, therefore, are 
extremely active and under suitable conditions it is probable that their 
stay in any single potato crop would be short. The apterous forms on the 
other hand, on account of their limited powers of movement due to the 
absence of wings, would remain throughout their whole life within the crop 
on which they were produced and for the same reason would be more likely 
to infect healthy plants growing close to the source from which they obtained 
the virus than plants growing further away. 

As regards the development of primary leaf roll in the different varieties 
used in the experiments, it has already been pointed out that early varieties 
show less primary leaf roll in proportion to total infection than do varieties 
in the maincrop class. This difference may be explained by the ditterence 
in the time of maturity of these two classes. Early varieties as the name implies 
prout and make fairly rapid growth early in the season, so that by the time 
aphids are plentiful on the potato crop plants of these varieties have reached 
full size and the incubation period is therefore prolonged, also since they 
mature early, the period between infection with leaf roll and maturity is 
relatively short thus limiting the amount of primary leaf roll likely to develop* 
The later i^routing of maincrop varieties on the other hand and the Jk>nger 
growing season after possible infection facilitates the development of primaty 
leaf roll symptoms. , 
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THE NEED FOR INCREASED AGRICUL- 
TURAL PRODUCTION IN THE PRESENT 
EMERGENCY. 

Broadcast from Radio Eireann on Tuesday, December, 1940, 

by 

The Minister for Agriculture. 

At the present moment when men are debating the most effective measures 
for the defence of their country it is important to remember that one of the 
very urgent questions is that of food supply. I want to stress tlic gravity 
of the situation in regard to our food su]>plies. The position is gradually 
becoming more serious and it is quite possible, if not probable, that within 
a very short period supplies of imported food may be cut off entirely. 

With this in mind the Government had no alternative but to amend the 
Tillage Order increasing the area required to be cultivated in 1941 from 
one-sixth to one-fifth of the arable land on each holding comprising ten or 
more statute acres of such land. Faced with a situation so menacing it 
must be obvious to everyone that the question of increased food ])roduction 
is of the first importance, outweighing every other problem which confronts 
us at the moment. 

When speaking in the past I hesitated to sound an alarming note in regard 
to supplies of foodstuffs for human and animal use. The time for hesitancy 
is past. I now wish to say quite positively that if our people arc to survive 
the dangers which lie ahead all essential foods must be produced at home^ 

On more than one occasion in the past I have said that in normal cir- 
cumstances I would not favour the adoption of compulsion in the matter 
of food production. My views have not changed and I have not abandoned 
the expectation that, given reasonable encouragement, the farmers of this 
country will respond to the appeal to produce in the year 1941 the additional 
food required to render us independent of imported supplies. That is why 
an increase in the guaranteed price for wheat was announced at the same 
time as the amendment of the Tillage Order. I am confident that the farmers 
of this country will, apart from any Tillage Order, co-operate whole-heartedly 
in ensuring that the maximum amount of food is produced in this fertile 
country. There will always be a minority, however, who will remain deaf 
to appeals on behalf of the country and callous to the danger of hunger 
in their own and their neighbours’ families. For these compulsion is necessary. 
They will have to till 20 per cent, of their arable land and if they have not 
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made sufficient progress by the middle of February 1 am empowered to take 
over the land and have it tilled. While I have no wish to interfere unnecessarily 
with any farmer I want to warn the dilatory that the Nation’s needs are too 
a6ute to allow me to be indulgent. And so I leave to their fate those who 
must be driven. 

I turn again to the majority, the great majority of farmers, and I ask them 
to take steps at once to ensure that adequate supplies of food for our people 
will be forthcoming. Wheat, sugar beet and potatoes are of primary import- 
ance. Oatmeal for porridge and malting barley are also required. 

Bread is the staple food of all peoples and wheat is the basis of bread . 
Every country in the world endeavours to safeguard its wheat supplies 
and we have not been backward in this connection. While our farmers have 
responded loyally to the appeal for increased production of wheat and while 
the area under this crop has increased within the last decade from approxi- 
mately 20,000 to over 300,000 acres we are still dependent on imported 
supplies for more than half our requirements. 

One may well ask is there any good reason why we should not grow all 
the wheat we need ? My answer is no. Less than a century ago this country 
grew over 600,000 acres of wheat annually. Surely in these times with modern 
farm machinery and equipment farmers should be capable of doing what their 
forefathers did, especially when regard is had to the fact that there is now 
an assured market and a guaranteed price of 40s. for every barrel of millable 
wheat produced. 

Some years ago there was a general impression that wheat could be grown 
successfully only on the better class soils. Experience of recent years has 
shown this to be a fallacy. Good crops of wheat have been secured in almost 
every district in the country and there is scarcely a farm throughout the 
length and breadth of the land on which wheat cannot be grown with reason- 
able success. 

If ample supplies of artificial manures were available I would have no 
fears for returns on the poorer soils. The enhanced price guaranteed for 
the crop, on the other hand, should at least make up for any reduction in 
yield due to a possible shortage of fertilisers. 

Winter wheat can with safety be sown everywhere in this country up to 
the end of February. Ample supplies of first quality seed of winter varieties 
are available, while we cannot guarantee an unlimited supply of spring seed. 
Consequently, farmers who propose to sow wheat — and I hope every farmer 
will— ^ould get the crop in at once. Farmers who have already sown wheat 
should, because of the ^avity of the situation and in view of the enhanced 
price, increase their acreage under the crop. I would appeal to every farmer 
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then, in the first place, to grow enough wheat for his own household. After 
next harvest he will thus have cheaper, better and more wholesome bread 
on his table. Having secured himself and his family against want he should 
grow as much as he can for sale. Remember there is a guaranteed market 
at a guaranteed price. The farmer who grows more wheat is, therefore, a 
good father and a good Irishman. 

The potato has long been regarded as a staple article in the diet of our 
people. Nevertheless it is doubtful if its true value as a human or animal 
food is fully appreciated even in this country. Acre for acre potatoes produce 
at least twice as much human food as any of the cereals and potatoes are 
included as one of the most important items in the principal meal of every 
family in the country. Moreover, the crop can be fed to all types of farm 
stock and it has been proved that for this purpose 4 tons of potatoes are 
the equivalent of one ton of maize meal. An increase in the acreage is, 
therefore, an obvious means of meeting a shortage of human and animal 
foods. Equally desirable is the proper care and storage of potatoes par- 
ticularly against winter frosts, the economical use of table potatoes and the 
reservation of supplies of seed for the planting of an increased acreage in 1941. 

The oat crop is no less important. When it is realised that almost 700,000 
acres of oats were grown in this country last season ; that oats are capable 
of being utilised to a considerable extent for human consumption and that 
the grain can be fed to every class of farm animal, the importance of the crop 
as a feature of our national economy cannot be over-emphasised. 

Since it is unlikely that any maize will be available in the coming year, 
and since it is essential that our production of milk, butter, bacon and eggs 
should be maintained the acreage under oats during the coming season 
must be further increased if our live stock are to be properly fed. 

The growing of barley has hitherto been confined more or less to special 
districts but there is no reason why the, crop should not be more extensively 
cultivated. Whilst all soils may not be capable of producing first-class 
malting barley, crops eminently suitable for feeding purposes can be grown 
in practically every district. Barley is the ideal substitute for maize 
especially for pig feeding and if our output of pork and bacon is to be main- 
tained adequate supplies of barley for blending with oats are a necessity. 

The shrewd farmer knows that before long there will be no imported 
feeding stuffs for his animals. He knows that wheat being scarce the millers 
must extract more flour from it and leave less offals behind. He sees that 
he must, therefore^ grow all his own feeding stuffs and he makes up his mind 
to increase the area under potatoes, oats and barley. He will also see that 
our leanest period will be the period immediately before next harvest. He 
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can anticipate this to some extent by growing more potatoes, because they 
will be available for use two months before the grain crops come in. 

It must be borne in mind that the great bulk of the farmers’ produce 
Is grown for use on the farm, mainly in the feeding of live stock. This applies 
partieularly to the root and forage crops. Moreover, the sale of these crops 
through the medium of animals and animal products is the best and most 
economical method of disposing of them. If farmers, therefore, arc to 
maintain the present system it is absolutely necessary that the maximum 
amount of roots and kindred crops should be raised in the coming year* 

On a number of occasions recently reference has been made to the facilities 
offered by the Government for the provision of allotments during the 1041 
season for both the employed and unemployed. I do not want to repeat 
what I have already said, except to mention that the amount of food capable 
of being raised in small gardens and allotments is, in the aggregate, of con- 
siderable dimensions. The occupier of a small garden or an allotment can, 
tlierefore, contribute his quota to tlic Nation in the existing emergency* 

In their efforts to respond to the appeal for increased food production 
many farmers are handicapped by the temporary shortage of artificial manures. 
Tliis, however, is not the only difficulty that has to be overcome and while 
adequate supplies of artificial manures arc important there is no reason, 
In their absence, why the programme for increased food production should 
not be brought to a successful conclusion. It should not be forgotten that 
even jn normal times many farmers in this country used artificial manures 
only to a limited extent. Neither can we overlook the fact that less than a 
century ago, before artificial manures were known, the area under crops 
was double what it is at present. 

In this emergency men and women of all ages and stations have offered 
to work for the common good. Some have joined the Army, some the L.S.F., 
some have trained in A.R.P. work, some in fire fighting, and some in nursing 
and first aid, and some have even offered to revive the wounded with their 
blood. In all these organisations there are men and women from the land. 
More tillage may be more troublesome, or indeed it may appear unneecessary 
but I would ask all to think of the common good. 

The farmer can serve the common good first by growing enough wheat, 
potatoes and oats for bis own household ; secondly by devoting as much 
land as he can to wheat for sale, and thirdly, by making his farm absolutely 
self-sufficient in the provision of feeding stuffs for his stock. 

Finally I appeal to every farmer to think it over. If he does he can only 
Oome to one conclusion and that is to till all he can. He will be a good IrhA** 
man when he thinks of his country’s needs and he will be a shrewd &iniar 
when he thinks of his own economy. 

(Issued as Specif Leaflet No. 11). 





FOOD PRODUCTION IN THE EMERGENCY. 

With the co-operation of the Director of Broadcastings the Department 
arranged a series of broadcast talks which were given from Radio Eireann 
during the early months of 1941. The texts of the first three of these broad- 
casts are included in this number of the Journal. 


(1) Broadcast Talk, entitled ** More and More Wheat,” given by Mr. 
T. O’Connell, Chief Inspector, Department of Agriculture, on 
6lli January, 1941, 

In his broadcast of a week ago the Minister for Agriculture told his listeners 
of the alarming position in which, arising from ship])mg difficulties, we find 
ourselves in regard to supplies of foodstuffs for human and animal con- 
sumption. He desires me to emphasise the fact that there is a wide gap 
between our production of essential foedstuffs and our normal requirements 
and that unless this g«ap is bridged by increased home production in the 
coming season, the shortage of animal feeding stuffs next winter will be so 
serious as to cause a decrease in the output of live stock and live stock pro- 
ducts so alarming as to endanger our whole economy. Not only tliis but 
what is still more serious, that the human population, and particularly those 
who have no means of producing food on their own account, may suffer 
grievous hardship because of shortage of bread materials. 

Any and every form of increased food production is welcome, but that 
which caters for human consumption must have pride of place. We grow 
annually almost three-quarters of a million acres of oats, yet wc have never 
favoured the highly nutritious oaten bread so commonly used by people 
elsewhere. Rye could be grown in many districts unsuited to wheat or oats, but 
the wholesome, although perhaps unattractive-looking, rye bread commonly 
used in Northern Europe would not be at all popular here. We have, in 
short, become heavy consumers of wheaten bread and in fact demand 
a whiter flour than is used elsewhere. In otlier words, a flour from which 
some of the most valuable mineral and other ingredients have disappeared 
with the outer layers of the wheat grain, to become the bran and pollard 
which constitute milling offals. It is poor consolation to reflect that the 
loss of ingredients which are indeed particularly valuable in the diet of our 
growing children are recovered in the consumption of mill offals by our 
farm animals. 

Oreumstanccs may induce us to accept a substitute for wheaten bread, 
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but normally to our people as a whole wheat sufficient to produce our total 
bread requirements has become a virtual necessity. 

Because of this, and also because we are now at the height of the wheat- 
sowing season, this talk is devoted to wheat, to the exclusion of other food- 
producing crops, which other speakers in this series will deal with later. 

For the current cereal year ending on September 1st, home-grown wheat 
is available to provide about 40 per cent, of our flour requirements at normal 
extraction, apart from grain used as seed and directly for whole meal manu- 
facture by growers. The total is equivalent to about five months supply, 
which compared with less than two weeks supply a few years ago represents 
no mean performance on the part of our farmers. The deficit is equivalent 
to the produce of some 350,000 acres, and it is in the confident hope that 
the 1941 wheat crop will go a long way to meet this deficit that the recently 
announced price of 40s. has been offered for every barrel that can be 
produced. 

So far as it is humanly possible to do so the Legislature has provided 
against the effects of bad harvest weather by placing flour millers under 
certain legal obligations in regard to the drying and storing of home-grown 
wheat. It is, however, no longer necessary to exercise the powers so conferred 
for Irish millers are now only too willing to purchase their quotas and no 
grower need fear difiiculty in disposing of miliable grain — immediately 
after harvest — if he so wishes. 

Soil , — Any doubts regarding the suitability of our soil and climate for the 
growing of wheat have been dispelled by the experience of the past five 
years. I have before me figures showing the wheat acreage in each county 
during the past season. The crop was grown successfully in every county 
from Cork to Donegal, but the figures show that the tillage counties have 
contributed the largest area. Incidentally they show that in some of these 
counties, notably Kerry, Louth and Offaly, larger areas were devoted to 
wheat in 1940 than when wheat growing was at its peak a century ago and 
that Cavan, Cork, Laoighis and Carlow are within measurable distance of the 
areas similarly grown in these respective counties. This does not mean 
that there is no further room for expansion in these and other tillage counties^ 
in fact it is confidently expected that once again the voluntary contribution 
of tlie tillage farmers will be the biggest factor in the present food crisis. 
Other old-time wheat-growing counties have a lot of leeway to make up 
and in some of the grazing counties the bulk of the land inherently suited 
to wheat growing has not yet been touched. 

Much of this land has been in pasture for generations and has accumulated 
a vast store of fertility. Similar land ploughed from lea during recent yeait 
has yielded excellent crops of wheat, not only in the first season but usually 
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better crops in the second, while in some cases a satisfactory third crop 
has been taken, with the aid of artificials, before the introduction of a manured 
root crop. Fertility will naturally be reduced by such treatment and the 
ancient sward, beloved of cattlemen, for the time destroyed. If the Nation 
decrees that such lands must in the future contribute their quota of tillage 
crops, they will still be higher in fertility than most soils in the tillage counties. 
If it decrees otherwise, the replacement of fertility and the restoration of 
so-called ancient pasture do not present nowadays anything like insoluble 
problems. With the return of normal times, two or three annual dressings 
of properly balanced artificials will work wonders in the former direction, 
while the use of a proper grass seed mixture will produce in a comparatively 
short period, a more nutritious pasture than the old. In any event, these 
rich grazing lands owe a debt to the Nation which can never be more oppor- 
tunely liquidated. 

Certain precautions arc necessary in the preparation of old pasture land 
for the growing of wheat. The most important are early ploughing and 
a firmly packed sod. Others are mentioned in the Department’s Special 
Leaflet No. 1 “ Growing Wheat on Lea or Bawn.” 

Almost at the other end of the scale from the rich grazing lands are the 
lighter soils in the loss fertile tillage counties, the soils which those who do 
not believe in the revival of wheat growing would describe as suited only 
to oat growing ; the soils for example on which shrewd Co. Cork farmers 
grew 59,880 acres of w'heat in 1940 and on which their similarly “ misguided ” 
brethren in Laoighis grew 22,600 acres. On these soils the regular rotation 
includes a manured root crop, introduced between two grain crops, and no 
farmer in these areas now doubts the capacity of his land to produce 
wheat as one of these grain crops — ^preferably following manured roots or 
potatoes. 

It would be useless to expect wheat growing on any considerable scale 
in the poorer portions of the counties comprised in the Congested Districts, 
but even in these areas there are favoured localities where plots of wheat 
may be grown for home use as whole meal. This has been demonstrated 
over a number of years by large scale wheat plots grown under the supervision 
of the Department’s Agricultural Overseers and wheat growers in this 
category will get every possible encouragement during the present season. 

There is, therefore, practically no area in the country where wheat may 
not be grown to some extent and no scarcity of land suitable to produce 
a much greater proportion of our requirements. 

Time of Sowing . — At the present time one can see in many parts of the 
country early wheat crops sown in October and November and now forming 
splendid brairds. These crops will normally ripen earlier than crops of winter 
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varieties sown from now onwards but this need not deter new growers. Early 
sowing is desirable and represents a job already done, but winter wheat 
may be sown in this country with perfect confidence up to the middle of 
February and even to the end of that month. Many of the finest crops of 
Queen Willielmina and similar varieties grown in 1940 were in fact not 
60 \;in until the end of February and early March. Late sowing of winter 
types naturally results in later ripening and as we cannot expect a regular 
recurrence of the harvest weather of 1940, growers who have not yet sown 
their crops should aim at doing so, preferably during this month of January, 
or if possible not later than mid-February. After the end of February the 
less satisfactory spring varieties must be substituted. 

Varieties, — ^()n the question of Winter varieties it is difficult, for general 
cultivation, to improve on Queen Wilhelmina. This, or one of its variants 
such as Wliite Stand Up, Juliana, Victor, etc., occupied the largest pro- 
portion of our wheat area in recent years and they have given general satis- 
faction. On the richer soils and pp-rticularly after the old lea previously 
referred to, where lodging is liable to occur, the more recently introduced 
variety — Pajbjcrg — should be used. After Pajbjerg, Yeoman should get 
preference over otiicrs. On soils of less than average fertility the old reliable 
Squarehead Master can scarcely be improved on as a winter wheat. 

All of these varieties were grown here during the past season, and many 
farmers have reserved seed partly for their own use and partly for sale. 
Many seed merchants have also assembled stocks which have been thoroughly 
cleaned. These are in every respect equal to the best imported stocks of 
similar varieties and considerably cheaper. All liome-grown seed is in fact 
of excellent quality this season and failure to sow winter wheat will certainly 
not be due to shortage of seed. 

Wheat growers arc now fairly familiar with spring varieties. Except 
in a limited number of districts these are not greatly favoured, nor are they 
as a whole nearly as dependable as winter types. They are generally mom 
adapted to light land, but growers elsewhere who cannot sow winter wheat 
in time need not hesitate to substitute the spring variety best suited to 
their particular conditions. The spring varieties usually grown here include 
Red Marvel, April Red, and in latter years, two Swedish varieties, Diamant 
and Atle. They — and also the winter varieties mentioned—are fully des- 
cribed in the Department’s Leaflet on Wheat Growing — No. 61. Growers 
have been advised to reserve seed of these spring varieties and seedsmen 
have also assembled stocks which like the winter varieties are of first-class 
quality. It is anticipated that some imported seed of spring varieties will 
also be forthcoming, but it is highly probable that there will still be a scarcity. 
liFnder no circumstances, therefore, should any farmer who can sow whiter 
wheat defer doing so now with the intention of substituting a s|sdng vark^ 
later on. 
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A wheat recently introduced which is not described in the Department’s 
leaflet is worthy of mention inasmuch as it is the nearest thing to a winter- 
spring variety. This is the French variety “ Desprez ” which can be sown 
from October to early March, which ripens early, yields well, and does not 
lodge, even on the most fertile soils. I can almost hear somebody say : 
“ Just the thing we want ” but there’s a snag in the form of susceptibility 
to Yellow Rust. The extent of the infection appears, however, to be related 
to the physical rather than to the chemical condition of the soil and the 
variety did quite well last season in open rich soils. Some seed of this variety 
is held by merchants, and farmers on good well-drained land who have not 
previously grown it should discuss the matter with their Agricultural In- 
structor. 

Manuring. — Occasionally, and notwithstanding accumulated fertility, 
a cwt. or two of a phosphatic manure stimulates in the early stages wheat 
sown after the old rich pastures already referred to, but, generally speaking, 
the necessity for artificial manure on such lands may, in these times, be 
dismissed. The same applies to a second wheat crop on these lands which 
I am assured has, where grown, usually proved the better of tlic two. 

On the good tillage lands wheat grown after a crop treated with farmyard 
manure, similarly, can do without artificials, hut a second crop will benefit 
greatly from a few cwt. of phosphatic manure and tw^o | cwt. dressings of 
siil]>hate of ammonia applied about mid-March and early May, respectively. 
On very light tillage soils similar treatment is desirable even after a manured 
crop but in the absence of phosphatic and potassie manures two light dressings 
of sulphate of ammonia at the intervals already mentioned miglit be given. 
The use of sulphate of ammonia must not be overdone, particularly in the 
absence of jihosphates and potash and it should be remembered that dressings 
of nitrogenous manures applied too early in the season favour mainly the 
growth of straw, and late dressings, the more desirable development of 
grain. 

The position regarding the supply of ailificials lias been explained on 
more than one occasion recently, but it may be re-stated. 

Briefly it is tliat potash manures which normally come from the Continent 
cannot now be imported. They can be replaced for mangels and sugar beet 
by agricultural salt and for all crops by seaweed where this can be procured. 
Certain potash reserves which the Fertiliser Manufacturers fortunately held 
will be incorporated in compound manures suited ior tillage crops and par- 
ticulariy potatoes. For other farm crops, not even excepting potatoes, 
where farmyard manure is available, the absence of potash manures for 
a year or two can be borne without serious results. 

> 

Bock phosphate fbr maonlacture of super^o^hate comes in normal 
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times from Mediterranean countries and when the reserves held from last 
season were used up supplies had to be sought elsewhere. Great difficulty 
has been experienced in procuring them, but already 25 per cent, of last 
year’s supply of superphosphate has been issued by manufacturers, plus a 
considerable proportion of last year’s consumption of compound manures 
and as the season advances further supplies will be forthcoming. 

A large proportion of our requirements of sulphate of *ammonia is already 
in the country and it is anticipated that current demands will be met as the 
season advances. 

While therefore artificial manures will be shorter than usual this season 
wheat growers whose crops really require a dressing of these manures should 
be able to procure the necessary supplies of superphosphate or compound 
manures and of sulphate of ammonia. 

All growers might bear in mind that wheat growing and liming have old 
associations and although the heavy dressings of 20 to 80 barrels per acre 
formerly used did much damage to w'heat land, a dressing of half-a-ton 
of slaked burnt lime —scattered with the shovel from a farm cart — will not 
fail to do good, even on rich soils. 

Reasonable supplies of artificial manure should also be available for 
other tillage crops, if farmers, will reserve for these crops such supplies of 
superphosphate and compound manures as they can procure and refrain 
from using them on grass land and for lea oats on land in good heart. Supplies 
of phosphate continue to arrive and further deliveries will be made before 
the time when artificials will be really required and indeed before the doit 
ai which there would be any demand if supplies were abundant. 

In any event, all those concerned have done and continue to do their 
utmost to secure adequate supplies but they cannot achieve the impossible. 
The difficulty, and particularly with phosphates, is not that the material 
is not available in places other than the old sources of supply, but simply 
that ships to transport it cannot be chartered. No amount of criticism 
can alter this fact. 

There is, however, one purpose for which the Department has deemed it 
imperative to secure an adequate supply of artificial manure, namely, for 
the allotments provided for unemployed persons under the 1926 and 1984 
Acts. This has been made possible through the courtesy of The Irish Ferti- 
liser Manufacturers Association and no unemployed plotholder need fear 
that he will not get the necessary quantity of a suitable compound free 
of charge. 


(Issued as Special I^eaflet No. 12), 
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(2) Broadcast Talk, entitled The Importance of the Potato,” given 
by Dr. H. Kennedy, Secretary, Irish Agricultural Organisation 
Society, Ltd., on 18th January, 1941. 

The dire calamity of war waged by sea and air all round us has already 
given some rude shocks to our ways and habits of life. Even now many of 
the things which we have taken for granted as being always available for our 
use or enjoyment have grown scarce. Some are already unobtainable, others 
may be unobtainable before many months have passed. We are being driven 
to concentrate on life’s necessities and of these the first is food. 

In these talks it was fitting that the first should be devoted to the pro- 
duction of wheat so that what has come to be regarded as “ the staff of life ” 
may be provided and that the feeding of our people may be safeguarded 
without too violent a change in food habits. But bread was not always ‘‘ the 
staff of life ” for the great majority. There will be some in my audience whose 
memories can go back to the time when the potato held that position and if 
by any mischance of unfavourable weather conditions at seeding or harvest 
the wheat crop were jeopardised, there need he no misgivings as to food re- 
quirements if an adequate acreage of potatoes is grown this spring. Even 
to-day the potato occupies a very important place in the provision of our food. 

While at one time the potato was regarded to some extent as the symbol of 
poverty, as to its value as a food there can be no question. It is primarily 
a starch or energy -producing food. In addition, it is an im|>ortant source-- 
in some Northern countries the main winter source — of Vitamin C. It needs 
to be balanced with meat or milk and green vegetables. All accounts agree 
on the physical perfection of the race of which the main food was potatoes 
and milk. The standards have certainly not been improved by ovcr-reliancc 
in these days on a diet of impoverished white bread and tea. Arthur Young, 
that shrewd and impartial observer, who travelled this country in 1776, speak- 
ing of the food of the people, potatoes and milk, says : “ 1 have heard it 
stigmatised as being unhealthy, and not sufficiently nourishing for the support 
of hard labour : but this is very amazing in a country, many of whose people 
are as athletic in their form, as robust, and as capable of enduring labour as 
any upon earth .... When I see the people of a country in spite of political 
oppression with well-formed, vigorous bodies, and their cottages swarming 
with children ; when I see their men athletic and their women beautiful, 1 
know not how to believe them subsisting on an unwholesome food.” 

The potato is a native of South America, and was introduce d into Kuro]>c 
atjhe end of the sixteenth century. It developed in Ireland as a common 
cr^ far earlier than in any other European country. There were two reasons 
for *|iis — the extraordinary suitability of the potato to our humid climate, 
and the fact that in the seventeenth century when the country was ravaged 
by war, it was about the only food material that could not be destroyed. It 
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wm the main food of the people in the ^g^teenth and the greater part of tibe 
nineteenth century* If the i^ed arises, it can once again preserve our people 
from hunger in a period of crisis* It is significant that Great Britain — not 
normally a great consumer of potatoes — ^should give a foremost place to that 
crop in its war tillage programme* 

1 have stressed the importance of tlie potato as the second line of defence 
against hunger and I appeal to farmers to see that that second line of defence 
is strengthened by growing a greater acreage and better crops of potatoes, so 
that no citizen of our State may be without adequate food, even under the 
most adverse circumstances. 

But the potato, more than any other cultivated crop, has another function 
to fulfil — namely, the maintenance of our agricultural production, especially 
of pigs and poultry. We are deprived of the maize which we used to im})ort. 
Even if, as we all hope, all the necessary wheat will be available, there will be 
less offals on account of the higher extraction of flour. If, therefore, pro- 
duction is to be maintained it can only be done by home-grown foods and 
of these the most important is the potato. The potato can be used for every 
animal on the farm but the pig especially uses the potato with great efficiency 
in the production of meat. 

There is no country in Europe, and possibly none in the world so suitable 
as this to the culture of the potato. It occupies a greater percentage of the 
ploughed land in this than in any other country. Since 1851 the acreage 
under potatoes has decreased less than the acreage of any of tlie other major 
crops. These are sure signs of the realisation by the farmer of its special 
significance in Irish Agriculture. Almost 60 per cent, of the crop is normally 
used for animal feeding, an amount about equal in food value to the maize 
imported, so that already much of our agricultural output is based on the 
potato. In the years 1927-1981 the yields in the Department’s variety teiwfcs 
all over the country — the crops being Kerr’s Pink in the first two years 
and Arran Banner in the other three— averaged 15 tons 6 cwt. per statute 
acre. These results show what can be done in the ordinary farming practice. 
Crops of over 20 tons per acre have been obtained again and again in many 
districts* A crop of 12 tons to the acre is equivalent to 8 tons of maize — 
and it is no exaggeration to say that that yield can be obtained by proper 
husbandry on practically every type of cultivable land in this coun^. 
Hiere is no other crop which can give such yields of food nutrients per acre 
for man or beast on practically every variety of soil. Even when Wakefield 
wrote in 1812, referring to a ^strkst in €o* Lhnerick, he states that it was 
esymated tiiat an acre of potatoes will ntake a ton of pork.** 

In the 1988 we imported 850,000 tom of maize, largely fet pig^feedisig. 
As one ton of mause is equivalent to 4 tom of jpotatoes, to mplaee the 
there would be needed an extra tom of potatoes At tonk |ier 
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acre this would require approximately 120,000 extra acres ; and at 8 tons 
per acre, 175,000 acres. Even at 8 tons per acre, the replacement of the 
maize would only involve an average of an extra half-acre of potatoes per 
farm in the country. 

The food requirements of a 2 cwt. pig, including the proper proportion 
of the food of the sow from the time of service till the bonhams are weaned 
can be provided by 40 gallons skim-milk, 56 lbs. meat meal, 2 cwts. of cereal 
meal and 22 1 cwts. of potatoes. If adequate milk is available the meat 
meal can be replaced by a further 100 gallons of skim-milk. For the pro- 
duction of the fat pig, therefore, only 2 cwts. of meal are necessary. The 
pig is an accommodating animal and the meal can be provided by one cwt. 
of crushed oats and one cwt. of pollard, or barley meal. Even in the event 
of pollard and barley meal not being available, the requirements can be 
fairly well satisfied by finely ground oats. A farmer can produce 8 pigs on 
9 tons of ])otatoes, 320 gallons of skim-milk, 4 cwts. of meat meal and 16 
cwts. of cereal meal. With the exce])tion of the meat meal and skim-milk 
that food can be provided on about three-quarters of an acre of potatoes, 
assuming a 12 ton crop, and a further four-fifths of an acre of grain, assuming 
a ton to the acre — or on a total of slightly over 1 J acres. Even with an 8 ton 
per acre crop the food can be produced on less than 2 acres. There should 
be no reason whatever to view with alarm the absence of maize meal in 
connection with the maintenance of our pig production. 

Potatoes have some disadvantages as against maize meal. In the first 
place, the pig cannot assimilate adequate quantities of potatoes on account of 
their bulk to make quick enough gains. Hence the need for supplementing 
the ration with meals. Experiments carried out in Germany about 15 years 
ago, however, have shown clearly that satisfactory gains can be ensured with 
even as little as 1| lbs. of meal per day in addition to the ncccss;xry protein 
supplement of meat meal or skim-milk and as much potatoes as the pigs will 
cat. This system of feeding was carried out last winter with the most satis- 
factory results by Mr. McGuckian in his well-known pig enterj^risc in Clough- 
mills, County Antrim, where he fed 40 tons of potatoes per day to his pigs, 
and about 7,000 tons in all. It is the so-called Lehmann system of pig-feeding 
from the German scientist who carried out the experiments. The system is 
not very different from traditional practice on our small farms where potatoes 
were abundant, but where money to buy meal w^as scarce. The use of potatoes 
to replace up to two-thirds of the meals has been thoroughly tested on the 
Department’s farms. 

Probably one of the reasons for the great popularity of yellow maize in the 
past and the preference given to it by farmers over other cereals is its content 
of Vitamin A, which is absent in potatoes — but is equally absent in white 
maize, barley, oats and mill offals. It can easily be replaced — and it is im- 
portant to replace it — by fresh grass, green cabbages, kale, etc. Finally, 



18 


potatoes are poor in minerals and a suitable mineral mixture should be 
provided. 

Poultry, as well as pig production, is jeopardised by the impossibility of 
importing maize, and here, too, the potato can play an important part in main- 
taining production. At least one-half by weight of the ration can be provided 
from potatoes without reducing production. The value of the potato for 
other farm animals is too well known to need emphasis. Potatoes suffer 
from the disadvantage of loss in storage in the late spring and associated with 
this is the labour of turning the potatoes. This problem can be solved where 
there are suitable facilities for cooking. The potatoes are well washed, cooked 
and packed tightly into a simple rectangular concrete silo. The closely 
packed mass is covered with sacks and a layer of clay to exclude the air. The 
potatoes treated in this way will keep indefinitely without deterioration of 
feeding value. They are available the whole year round and can be fed direct 
from the silo. This is now and has been for a number of years common 
practice in Germany, where simple plants consisting of washer, boiler and 
cooking vessels travel from farm to farm to cook the potatoes. The process 
has been tested and demonstrated on the Department’s farms, and is described 
in the Department’s special leaflet No. 9. 

To grow potatoes with profit for pig and poultry production everything 
depends on getting large yields per acre. This again depends on good culti- 
vation before and after sowing, on good seed, on the use of high-yielding 
varieties, such as Arran Banner and Kerr’s Pink, on adequate manuring and 
on spraying early, spraying well, and spraying at least twice in the season. 

Good seed is of primary importance. Seed may contain the sources of 
leaf roll and mosaic diseases which make it impossible to produce a good crop. 
A mere change of seed is useless unless the new seed comes from healthy 
stocks. Nowhere are better seed potatoes grown than the certified seed pro- 
duced in this country. If certified seed is not available, the object should 
be to get seed grown from certified slocks, or as near to certified stocks as 
possible. 

The ideal manurial dressing for potatoes is about 15 tons of farmyard 
manure supplemented with 4 or 5 cwts. of superphosphate, one cwt. of 
muriate of potash and one to two cwt. sulphate of ammonia per statute acre. 
Muriate of potash is not obtainable this season, but compound manures con- 
taining potash are available in reasonable quantity and 5 or 6 cwt. of one 
of these will replace the superphosphate and muriate of potash. While 
muriate of potash is desirable it is by no means indispensable and farmers 
who can apply about 15 tons of farmyard manure, 4 to 6 cwt. of superphos- 
phate and one to two cwt. of sulphate of ammonia, may confidently expect 
yields not less than the comparatively moderate one of 12 tons already 
mentioned. Indeed if he has to do entirely without })hosphatic manure for 
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the whole or portion of his potato crop, he can still get good yields from 15 
tons of farmyard manure and 2 cwts. of sulphate of ammonia per statute 
acre. 


In urging farmers to extend the acreage of potatoes and to grow heavier 
crops I have no mental reservation whatsoever, for it is and has long been my 
personal view that pig production can be carried on with more profit to the 
farmer in this country in peace or in war on the basis of potatoes than on 
the basis of imported maize. I ask especially those farmers, and they are the 
majority, who operate their farms with family labour. What is the added 
cost of growing another acre of potatoes ? The added cost is the seed, the 
manures, the spraying materials, and the acre of what in too many cases is 
very indifferent grass. A 12 ton crop of potatoes ecpial to 8 tons of maize 
can be got by way of added cost at a fraction of the cost of maize. 

In my view, it is good business to grow a greater acreage and better crops 
of potatoes. In these anxious days it is good citizenship to safeguard the 
food of the people by increasing the production of potatoes for direct con- 
sumption, if the need should come, and for the production of meat and poultry 
products to give variety and balance to our food resources and to maintain 
the flow of trade, which is essential to our economic life. 

The farmers of this country have never failed in service in the many dark 
hours of our troubled history. This nation is faced with the stern reality of 
having to rely on itself for its food supply. On you, farmers, the security 
of that food supply depends. The need is urgent and the time is short. Grow 
more wheat — but grow another acre of potatoes on every farm. Its generous 
harvest will banish the spectre of hunger and want. 

(Issued as Special Leaflet No. 13). 


(8) Broadcast Talk, entitled “ Agricui^tural Seed Supplies in 1941 and 
1942,” given by Mr. D. Delaney, Inspector, Department of 
Agriculture, on 20th January, 1941. 

The provision of adequate supplies of seed for our farm crops is of para- 
mount importance in present circumstances. Those seeds may be divided 
into four main classes, namely : — 

(1) Those for cereal crops, wheat, oats and barley. 

(2) Grass and clover seeds. 

(8) Root seeds, and 

(4) Seeds for various green crops such as rape, lick! cabbage, 
vetches, etc. 
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T|tte will fortl^comipg this s^aspn ip rpdupp^ quantity 
and will not include spring varieties. Fortunately home-grown seed of tl^p 
past season’s crop is of first-class quality and many of last season’s growers 
l^ayp reserved sufficient seed for their own use, particularly pf winter varieties. 
%ed merchants have also assembled considerable stocks pf hpme-grpwn 
jfped of printer varieties and growers who have not got their own sped shouk^ 
Ipse po time in securing supplies. 

It has come to the notice of the Minister for Agripultwe that there w 
p shortage pf seed wheat in certain districts and he has, therefore^ authorised 
flour millers to sell home-grown wheat for seed purposes. It will not be 
possible to guarantee that this seed is of any particular variety, but provided 
germination is satisfactory a slight admixture in the case of winter wheat 
is not of serious importance compared with a seed shortage. 

Once moire it should be emphasised that seed of spring varieties will b^ 
scarce and that every grower who can do so should, therefore, sow winter 
wheat. So far it has not been found possible this season to import seed 
pats and there is no certainty whatever that any supplies of imported seed 
will be available. As in the case of wheat, home-grown seed is of excellent 
quality and farmers who have not reserved their own seed should immediately 
seek supplies either froip, neighbouring farmers or tlirough fhp psual 
trade channels. 

^'or several years the whole of the barley area in this cppntry has been 
sown witli home-grown seed, mainly the progeny of pedigree strains propa,- 
gated at the Department’s Flant Breeding Station, and it is assumed that af 
usual a great many farmers have reserved their own supplies. The remainder 
will have no difficulty in procuring supplies from the maltsters with whom they 
usually deal or from seed merchants who have assembled seed barley. It is 
desirable, however, that the cultivation of barley for feeding purposes should 
in the coming season extend far beyond the usual barley growing districts 
and farmers in these districts who propose to sow barley are earnestly re- 
quested to lose no time in seeking supplies of seed. 

Briefly, the position in regard to cereals is that supplies of seed for 1941 
are in sight and that, even if no imported seed is forthcoming in 1942 , no 
cause for uneasiness in respect of that season need now arise. 

In regard to grass seeds the great bulk of our consumption consists of 
Perennial and Italifin Rye Grass seeds. We produce our full ijecjuirements 
of the former and so nearly our full requirjeipents of the lattei: as to, be almost 
self-supporting* 

Clover seeds and seeds of natural grasses wjhieh a|^e normally imported 
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itJ*e available in reasonable quaiitity for 1941 but 1942 supplies are doubtful. 
So long as ample supplies of Ryegrasses are available a temporary shortage 
of clovers and natural grasses can be borne. The natural grass in greatest 
demand is Cocksfoot and there are few farms in the country bn which the 
quantity of Cocksfoot seed used annually could not be collected next Summer 
by juveniles along the headlands of a few fields. 

There is one class of seed, however, about which there is real cause for 
anxiety. I refer to root seeds, viz.y mangel and turnip. While the positioh 
regaining supplies of these seeds is fairly satisfactory so far as the present 
season is concerned, there is grave danger of a Serious shortage in 
1942. 

Our annual imports of these seeds, mainly from Great Britain, arc in the 
case of mangels about 500 tons and in the case of turnips about 350 tons. 
Because of increased demand for these seeds in Great Britain it has not 
been found possible to procure out of the available stocks the usual supplies 
for sowing here during the coming season and it is possible that a similar 
position may arise a year hence. 

The position has been discussed on many occasions with the Wholesale 
Seed Trade, who in spite of many diflicultics have succeeded in securing 
Reasonable stocks of root seeds wherever possible for sowing in the coming 
season. Farmers may not be able to procure, in all cases, the particular 
varieties they have been accustomed to grow, but with the exercise of reason- 
able economy there should be no shortage. It is the practice of farmers in 
normal times to use very heavy seedings. With stocks of seed in limited 
supply and prices relatively high, farmers will not be in a position during the 
present season to indulge in tliis practice. Indeed the normal rate of seeding 
could with safety be substantially reduced in many cases by as much as 
fifty per cent. It is only by adopting this course that the limited stocks of 
root seeds in the country will be equal to meeting our requirements. Another 
point of perhaps equal importance to that of a lighter rate of seeding is that 
no farmer should this season purchase root seeds in excess of his actual 
requirements. The farmer who does so will deprive — ^perhaps unknowingly — 
some other farmed of his due share or perhaps of any share at all. 

That is, shortly, the position in respect of the coming season so far as 
root seeds are concerned. What of supplies of root seeds for sowing in 1042 ? 
Farmer listeners will not need to be reminded that root seeds used in 1942 
must, at latest, be harvested in 1941. As already mentioned; we cannot 
depend on supplies of imported seeds being available in 1942 — in fact the 
position may be worse than at present. 

It is appropriate, therefore, to ask can farmers here do anything in the 
meantime to nAeet the situation envisaged ? Farmers can iii feet raise root 
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seeds on their own farms and, so far as mangel and turnip seeds are concerned* 
can become independent of imported seed in 1942. 

Turnip and mangel seeds have already been raised in this country on an 
experimental scale, but at least in sufficient quantity to demonstrate that 
the problem presents no outstanding difficulty. The production of our 
full requirements of root seeds would not entail more than 700 acres in the 
case of turnips and 600 acres in the case of mangels devoted to this purpose. 
Presumably it is because imported seed has usually been so cheap that 
the raising of our own root seed requirements has not hitherto been undertaken 
as a commercial enterprise. 

Turnips and mangels are biennial plants— in other words they do not 
normally produce seed in the year in which they are sown. Hence it is 
that crops intended for seed are usually sown in July or August of one year 
to produce seed in August or September of the following year. We could 
not, therefore, at this date in 1941 proceed in the usual way to produce 
seed for sowing in the 1942 season. 

We can, however, save a year by starting now with what are commonly 
called ‘‘ Mother ” roots — in other words with turnips and mangels from 
the 1940 crop. If these roots are planted out from the end of February to 
the middle of April they will sprout in the normal course and produce seed 
in the autumn. This seed will be available for sowing in 1942. The procedure 
is in fact similar to that adopted by many market gardeners and farmers who 
save the seed of cabbages and other brassicas by transplanting the “ stumps ” 
or roots of the old plants in a favourable position in early spring. In experi- 
mental work on the production of mangel and turnip seed in this country 
each plant derived from a “ Mother ” root gave 3 to 4 oz. of seed in the case of 
mangels and 2 to 3 oz, of seed in the case of turnips. In other words enough 
seed should be produced from 50 roots of mangels or turnips to provide a 
liberal seeding for one statute acre of either of these crops. 

There is no need to plant out the roots until the end of February to mid- 
April, but as turnips and swedes are being rapidly used up at present each 
farmer should take steps to reserve the necessary number of roots and should 
similarly reserve the necessary number of mangels. The roots selected 
should be sound, shapely and not very large. Roots 1 to 2 lb. each are the 
ideal size. 

The ground to which “ Mother ” roots are transferred will need to be 
cultivated and manured as for an ordinary crop of turnips or mangels. 
In order to avoid danger of crossing of different varieties only one variety 
of turnips or of mangels should be planted in the same field. 

It should be borne in mind that turnips and swedes will hybridise and also 
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that both will hybridise with all plants of the cabbage family. Mangels 
and beet also hybridise. 

No particular technique is required in the planting of the “ Mother ” 
roots except to place them firmly in the soil in drills or trenches two feet 
apart and two feet between individual roots and covering lightly with soil. 
Previous to planting tlie roots should be crowned, especially the mangels, 
so as to encourage the development of side shoots and the growth of bushy 
plants, which produce more seed than those with single upright shoots. 

Harvesting , — ^Timc will not permit of dealing in this talk with the harvesting 
of the crop, but detailed information will be contained in a leaflet which the 
Department proposes to issue in the near future.*'' It will suffice to repeat at 
this stage that most farmers liavc had some experience in the saving or 
harvesting of cabbage seed and should, therefore, have little difficulty in 
saving small quantities of mangel and turnip seed during the coming season. 

Seed of rape and vetches will not be available in large quantity this season. 
Farmers who sowed rape and vetches last autumn should endeavour to 
reserve a portion of the crops for seed the saving of which should present 
no appreciable difficulty. 

Supplies of cabbage seeds are available but orders should be placed as 
soon as possible. The growing of Marrow Stem Kale has become very popular 
in recent years and it is regretted that the quantity of this seed likely to be 
available is also limited. Just as in the case of mangels and turnips, seed of 
all species of the cabbage family for sowing next autumn and in the spring 
of 1942 can be saved by planting out a few dozen roots or “ stumps ” during 
the next month or so. 

In conclusion, I might summarise as follows ; — 

1. Sow mangel and turnip seeds at a lighter rate this year than formerly, 

but do not cut down the area under these crops. 

2. Do not order more seed than is necessary to meet individual require- 

ments, 

8. Select as soon as possible at least 40 or 50 mangel roots for each acre 
of mangels to be grown in 1942 and plant them out this spring so 
as to produce seed next harvest, 

4. Do the same in the case of turnips, cabbages, kale, etc. 

5. Reserve a portion of growing crops of rape and vetches for the pro- 

duction of seed during next summer, 

* Special Leaflet No. 15 — ** The Production of Root and Vegetable Seeds.*’ 

(Issued as Special Leaflet No. 14). 
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VIRUS DISEASES OF TOMATO 

By 

Phyllis E. M. Clinch, M.Sc., Ph.ti., 

Department of Plant Pathology, 

University College, Dublin. 

INTRODUCTION 

The last six years have seen the development of tomato-growing as an 
industry in Eire, the fruit having previously been cultivated only on a smaA 
scale for private consumption or local trade. Besides the erection of many 
commercial glasshouses for tomato culture there has also been an enormous 
increase in the number of private garden glasshouses during recent years ; 
this increased cultivation has inevitably stimulated interest in the diseases 
which attack the tomato amongst which virus diseases are of special im; 
portancc. Ten years ago very little was known regarding the identity of 
torap.to viruses but the results of various workers on both sides of the Atlantic 
culminating in those of Ainsworth, Berkeley and Caldwell (4) did much to 
clarify the situation. 

It is the purpose of this paper to describe the principal virus diseases 
of tomato, to indicate the relationships of the underlying viruses and to 
record some observations on the diseases occurring in this country. Informa- 
tion on the latter point has of necessity been derived mainly from the ex- 
amination of diseased specimens submitted through the Department of 
Agriculture to this laboratory ; however, as these specimens emanate from 
growers all over the country they may be assumed to furnish a fair index 
of the prevailing maladies. In addition, continual observations have been 
made during the past six years on outbreaks of virus diseases in certain 
commercial glasshouses in the vicinity of Dublin. The writer is indebted 
to Dr. G. C. Ainsworth and Dr. W. F. Bcwlcy of the Cheshunt Research 
Station for samples of standard virus material which enabled comparative 
tests to be made. 


GENERAL CHARACTERS OP PLANT VIRUS DISEASES 

The symptoms of these maladies vary considerably, but one property 
which they all have in common is their infectious nature^ The transmission 
of the smallest quantity of sap from a virus-infected plant to a susceptible 
healthy one, whether this be effected by Insects feeding on the plant juicea 



Fi^. 1 — Tomato plant infected with Single-Vims Streak showing mosaic symptoms. 
(Common Tomato Mosaic produces a similar effect.) 





oi by the tbudimlg bf tfte of adjacent giants, is liable td cause infectiour 

fa the majority of virus diseases the infective agent is systemic, i.e., it is 
present throughout aH parts of the plant with the usual (but not invariable*) 
•lexception bf the seed bo that all vegetatively-pfopagated plants which 
are infected with a virus disease will reproduce that disease year after year. 
Generally speaking, plants do not recover from virus disease although the 
symptoms may become attenuated in the course of time or because of en- 
vironmental conditions. Certain viruses attack only the members of one 
plant Family but others infect species from many different Families ; fiirlhcr- 
ihore, the symptoms of a given virus may vary considerably according to 
the species attacked and in certain cases virus-infected plants may fail 
ko show any symptoms and are said to be “ carriers.” 

The exact nature of the viruses themselves is still unknown. They have 
feiany of the properties of living organisms but filtration studies have shown 
them to be infinitely smaller than bacteria and although they multiply freely 
within the living plant tissues, no plant virus has yet been fovmd to reproduce 
itself outside the plant. The present trend of research is to show that plant 
vinises are cliemical substances of protein nature endowed with s})ecial 
properties and that they are not living in the ordinary sense of the word ; 
but a definite decision as to whether they are animate or inanimate has not 
yet been reached. 

Certain viruses are found to be very closely related in their physical and 
chemical properties, differing only in the sym]>toms which they produce 
on certain host plants, and the term “ strain ” is used to denote such a 
relationship. A plant infected w^ith one strain of a virus cannot be reinfected 
with anotlicr strain of the same virus although fully susceptible to infection 
with a second virus of different type. 


VIRUS DISEASES OF TOMATO 

The following is a list of the principal vims diseases of the tomato, the 
technical names of the causal vimses according to Smith’s system of classifi- 
cation (29) being shown in brackets in each case. 

I. Common Tomato Mosaic {Nicotiana Virus I). 

II. Single-Vims Streak {l/ycopersicunt Virus I). 

III. Tomato Aucuba Mosaic {Nicotiana Virus I C). 

IV. Enation Mosaic {Nicotiana Virus I A). 

V. bouble-Vinis Streak {Solanum Virits I + Nicotiana Virus 
or Strains thereof). 

Vt. Spbtted Wilt. {Lydopersicim Viruis 8). 



The viruses responsible for the first four of these diseases are very closely 
related to one another and have similar fundamental properties although 
differing in the symptoms which they produce on the tomato. Nicotiana 
Virus I, then, may be regarded as the type virus and Lycopersicum Virus I, 
Nicotiana Virus I C and Nicotiana Virus I A as strains thereof. 


1. COMMON TOMATO MOSAIC (Nicotiana Virus I) 

Characters of the Virus, — The virus causing this disease is also responsible 
for the classical mosaic disease of tobacco and besides attacking practically 
all members of the Solanaceae it is capable of infecting species of certain 
other Families. It is one of the most resistant plant viruses known, remaining 
viable for over a month in crude, expressed sap and for more than a year in 
sterile, filtered sap at room temperature. In dried leaves, the virus persists 
almost indefinitely and infection has often been secured after 5 years and, 
in one instance, after 24 years. Expressed juice is still infectious after being 
diluted 1 in 100,000 with water. Heating the sap for ten minutes at 90®C. 
destroys the infective principle, but the virus withstands exposure to glycerine, 
alcohol, ether, chloroform, and various antiseptics. Formaldehyde and certain 
other chemicals are toxic to the virus in extracted sap but there is no treat- 
ment which will destroy the virus in the plant without at the same time 
killing the plant itself. 

The properties of the viruses causing Single- Virus Streak, Aucuba Mosaic 
and Enation Mosaic, which, as already mentioned, are strains of Nicotiana 
Virus I, are similar to those set out above. 

Symptoms in Tomato — In actively-growing plants the symptoms first 
become visible about 9 days after infection takes place. The young leaves 
at the top of the plant present a mottled appearance, certain areas being 
light green in colour while others are dark green and often raised and blister- 
like ; in a short time all the other leaves develop a similar mottle and some 
stunting in the growth of the plant is noticeable. The leaves formed after 
infection are narrower and more pointed than normal and show deeper 
marginal indentations. Under conditions of low light intensity, as in winter, 
stunting and leaf distortion are more conspicuous symptoms than mosaic 
mottling, the leaflets sometimes being reduced to mere thread-like structures. 
The mosaic symptoms are usually most pronounced in young, newly-infected 
plants and tend to fade as the leaves enlarge. The fruit appears normal 
but it has been calculated that the yield may be reduced by as much as 
10 per cent. (19). 

The reactions of Nicotiana Virus I in certain differential hosts, tobacco 
(vars. White Burley and Yellow Orinoco), Nicotiana glutinosa and Datura 
Stramonium are shown in Table I. Systemic mottling follows infection 



Fig. 2 — ^Tomato plant infected with Single- Virus Streak showing necrotic; 
streaks on stem and lesions on leaves. 








in both varieties of tobacco. In the otheir hosts necrotic lesions are produced 
at the site of inoculation within 48 hours but the vitns 'does not become 
systemic, 

Mode of Transmission. — Tomato mosaic is otie of the most infectious 
virus diseases known, but there is no evidence that insect vectors are res- 
ponsible for its spread under natural conditions. The vims, however, can 
easily be conveyed by niechanical contact between diseased and healthy 
plants and is most effectively spread in tomato houses through the con- 
tamination of the hands, implements or clothes of workmen with infective 
sap. Owing to its resistant nature even a trace of the virus on hands or 
instnimehts may be the cause of infecting a considerable number of healthy 
plants. Chamberlain (14) observed that the removal of lateral shoots on 
a crop of healthy temato plants by men who had previously handled mosaic 
plants resulted in 83 per cent, infection after three weeks. Similar observa- 
tions have been made by other investigators. 

Occurrence in Eire. — Although Nicotiana Virus I is recorded as the most 
common virus affecting tomatoes in England, the writer has not so far 
isolated it from infected specimens sent to this laboratory. It cannot be 
assumed, however, that the virus docs not occur in this country : apart 
from the fact that a systematic survey has not been made, it is recognised 
that many temato growers arc not alarmed by the appearance of mosaic 
(some even regarding it as a nc^cessary evil) and unless more serious effects 
are manifested they may not seek expert advice on this disease. 


II. SINGLE-VIRUS STREAK (Lycopersicum Virus I) 

Symptoms in Tomato. — As a general rule the symptoms consist of a mosaic 
mottling identical with tluit caused by Common Tomato Mosaic (Fig. 1) 
and it is only by the use of differential hosts that the identity of the virus 
can then be established. Under certain conditions, however, which will 
be discussed later, the virus produces a striking necrotic effect ; longitudinal 
brown or blackish stripes appear on the stems and petioles and irregularly- 
shaped necrotic lesions occur on the leaves which frequently wither in conse- 
quence and fall off (Fig. 2). The necrotic symptoms do not persist indefinitely 
the plants invariably growing out of them and showing mosaic symptoms 
only in the new foliage. The severity of the streak is usually greatest in 
soft-growing or tender, weakly plants. The fruit of mosaic plants appears 
normal : where streaking occurs, however, the fniits on necrotic peduncles 
are frequently affected, displaying irregularly-shaped, shining, yellow or 
brownish sunken lesions, while young berries may fail to (ievelop or flowers 
fail to set. It follows, therefore, that the yield of marketable fhiits is liable 
to be serioudy reduced by the oiisfet of streak, apaA from the reduction 
in yield due to the effects of mosaic on the plant its a Whole, 




Tomato seedlinir naturally infected with Sin trie* Virus Streak (lefti and healthy seedling of same age 
Note distortion of leaflets and slight mottle caused by disease. 




-Tomato seedling naturally infected with Single- Virus Streak showing 
rolling of leaflets. (This is not a consistent symptom.) 
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Tabte i^pws that I/ycopersicum Virus % also differs from Nicotian^ 
Virus I in producing a necrotic reaction in tobacco {var> Yellow Orinoco)^ 
Ainsworth (1) and others record a similar effect on the White Burley variety 
but in the writer’s experiments White Burley has always reacted with a 
mosaic mottling identical with that of the type virus. The seed used was pur- 
chased from Messrs. Vilmorin-Andricux & Cie., Paris, and no variation has been 
observed in the plants grown from the several lots of seed obtained. Berkeley 
(7) noticed that the reactions of Lycopersicurn Virus I varied with the variety 
of tobacco inoculated but apparently they may also vary with the strain 
of seed employed. 

In Datura Stramonium and Nicotiana glutinosa the symptoms of Ltjeop- 
ersicum Virus I are identical with those of Nicotiana Virus I. 

Mode of Transmission , — Similar to that of the type virus, Nicotiana Virus I. 

Occurrence in Eire, — Lycopersicum Virus I is easily the most common 
virus affecting tomatoes in this country, manifesting itself mainly in the 
mosaic form. Plants infected with this virus have been obtained from many 
different parts of the country and outbreaks have been observed year after 
year in commercial glasshouses in Co. Dublin. In the latter the development 
of the disease has always followed the same course. The symptoms first 
appear in a small percentage of the young seedlings in the propagating house. 
Streak has never been observed at this stage nor, indeed, is mosaic always 
pronounced. The infected seedlings, however, have a spindling appearance, 
the leaflets arc narrow and the lobes pointed instead of rounded while the 
veins stand out prominently (Fig. 3). Rolling of the young leaflets along 
the midribs is also a symptom but not a consistent one (Fig. 4). Although 
obviously diseased seedlings are usually discarded, a certain number of 
infected plants evidently find their way into permanent quarters in the 
glasshouse and arc only noticeable when the plants arc established and 
from these the infection is spread throughout the entire crop, particularly 
by the process of disbudding. In this manner, crops of some thousands 
of tomato plants set out in March (the majority being then virus-free) have 
been observed to become 100 per cent, infected by the month of June. 

The relative amounts of mosaic and streak occurring in these croj^s in 
t^c different years have varied. Under conditions favouring tlie development 
of streak a cpnsidei:ablc difference in varietal susceptibility" has been observed 
at the Albert Agricultural College, Dublin, reference to which has been made 
by Sherrard and Usher (22). Of nine varieties gro’v^n together in the same 
glasshouse in one year, 50 per cent, of the plants of Batch's Express and 
^5 per cent, of E,S,2 showed streak symptoms and in the former case these 
lyere extremely severe and tlie fruit was badly marked. In the remaining seven 
varieties the number of streak plants varied from 2 per cent, to 8 per cent, 
effects of mosaic, too, (i.e., mottling and stunting) are much greatci* 
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on some varieties than on others, the more delicate and less vigorous types 
appearing to suffer most. 


III. TOMATO AUCUBA MOSAIC (Nicotiana Virus I C) 

This disease was originally observed in tomatoes in England by Bewley 
in 1923 and was later described in detail by J. H. Smith (23). In America 
the virus was found occurring naturally in tobacco plants (17). 

Symptoms in Tomato, — These are consistent and characteristic taking the 
form of a brilliant mottling which appears first in the young leaves 8-10 days 
after infection and gradually extends over the whole plant. Well-delineated 
bright yellow and white patches are interspersed with areas of light and 
dark green tissue, producing a conspicuous mosaic pattern which persists 
throughout the life of the j)lant (Fig. 6). The leaflets do not attain their 
normal dimensions so that affected plants have a spindling appearance 
and the general growth is stunted. There is no necrosis but the writer 
has observed wdiitish streaks on the main stem in the primary phase of 
infection with this virus. Symptoms frequently appear on the fruit in the 
form of yellowish blotches or rings which as a rule are only skin deej) but 
may be very disfiguring. 

Table I shows that the symptoms produced by this virus in other solana- 
ceous hosts are similar to those of Lycopersicum Virus I, the only difference 
being that the mosaic pattern in White Burley tobacco is mu(»li more 
brilliant. 

Mode of Transmission, -Similar to that of the type virus, Nicotiana 
Virus I. 

Occurrence in Eire, — The disease is much less (common than Single- Virus 
Streak and outbreaks have only been observed at two centres. 


IV. ENATION MOSAIC (Nicotiana Virus I A) 

This disease was first observed on tomatoes in England in 1985 by Ains- 
worth (8) and Smith (25). The latter also noticed that the same virus was 
fairly common in tobacco plants in the South-west of France in 1984. 

Symptoms in Tomato, — The outstanding character of this disease is the 
extreme malformation of the affected plant , indeed the plant may be so dis- 
torted, according to Smith (25), as to be almost unrecognisable as a tomato. 
The malformations of the leaves arc of several distinct types ; the most 
usual of these is the complete suppression of the leaf blade or lamina so 
that the leaves consist simply of long thin threads which may be curled and 



Ki<r. 5 — Leaf of tomato plant infected with Enation Mosaic* 
allowing type of malformation. 
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twisted (Fig. 5) ; or there may occur large numbers of very small leaflets 
placed close together and ending in a corkscrew tendril. Another curious 
effect is the production on the under surfaces of the leaves of outgrowths 
(enations) or small additional leaves (25). Ainsworth (3) regards the pro- 
duction of enations as diagnostic of the disease, hence its popular name. 
He points out that while in the case of Common Tomato Mosaic the tendency 
to leaf distortion is confined to the winter months, in Enation Mosaic severe 
malformation of the leaves is the characteristic summer symptom, the degree 
of distortion in winter being comparatively slight. According to Smith (29) 
the fruit may be normal in appearance, though poor in quality. He has, 
however, observed cases in which the fniits are conical and strongly corrugated. 

Table II shows that the symptoms of Enation Mosaic in other solanaceous 
hosts are identical with those of Single- Virus Streak. 

Mode of Transmission. — Similar to that of tlie type virus, Nicotiana Virus I. 

Occurrence in Eire.— Only one cxara])le of this disease in tomatoes has 
so far been observed here and was brought to the writer’s attention by Mr. 
J. B. Loughnanc in 1940. It appeared in a single seedling, one of a small 
bat(‘h j)lanted out-of-doors in a private garden isolated from other tomato 
plants. The seed was obtained from a grower whose plants had been infected 
with Single-Virus Streak the previous year. The disease spread to an 
adjoining plant and its virus nature was further confirmed by inoculation 
tests. 

V' . DOUBLE-VIRUS STREAK (Solanuni Virus I + Nicotiana Vinis I or 

strains thereof.) 

This disease is due to combined infection wdth a potato virus {Solanurn 
Virus I) and any one of the tomato Adruses already described (usually 
Nicotiana Virus I or Lycopersicum Virus I.) It has been studied ehiefiy 
in the U.S.A. and Canada where it has been the cause of enormous losses 
to growers. 

Characters of Solanurn Virus I. — This virus, more* popularly known 
as Potato Virus X, is chiefly confined to potatoes and infection of 
the latter is so widespread that only special stocks can be guarante ed free 
from it. In its most common form its effects on potato are confined to a 
mild mottling of the foliage but other strains exist which cause severe mosaic 
symptoms. Like the tomato viruses already described, Solanuni Virus I 
is transmissible from diseased to healthy plants through the sa]) and can, 
therefore, be spread on the hands or implements of workmen as w e ll as by 
contact between leaves of diseased and healthy plants. No insect vector 
is known. The virus is less resistant than those of the Nicotiana Virus I 
type ; it is destroyed by heating at 70®C. for 10 minutes and loses its in- 
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oiay remain active in dried leayea for 8-9[ i».opth$. 

Symptoms of Double-Vims Streak in TgmaU^. — Sixnultaneons infection 
with the potato virus and any one of the tomato viruses already described, 
invariably results in the production of streak symptoms somewhat similar 
to those associated with Single- Virus Strpak. Although the streak in this, 
case occurs independently of environmental factors it is intensified by condi- 
tions favouring soft growth. Following inoculation of young plants there 
is an obvious check in growth after 7-9 days, the top leaves become pallid 
and develop numerous brown or blackish lesions, while dark, longitudinal, 
slightly sunken streaks appear on the main stem, petioles and peduncles. 
If the strain of potato virus X is a virulent one, the necrosis rapidly involves 
the whole top of the plant which subsequently dies. Otherwise, the growing 
point survives but the necrotic leaves fre(meutly dry out and wither. The 
feaves formed during subsequent growth are severely mottled and puckered, 
considerably reduced in size, and also show necrotic lesions. The plant as 
a whole is severely stunted and of spindly habit. Infection of older plants 
bearing 3-4 trusses of green fruit is followed by similar symptoms in the 
young growth but the leaves fully formed at the time of infection remain 
comparatively normal although streaking of the main stem may extend 
almost to the base of the plant. It was noticed that the fruits on such plants 
usually showed symptoms even before the young foliage, a fact also observed 
by Berkeley (6). These take the form of irregular brown spots or patches 
all over the fruit, slightly raised above the surrounding surface at first but 
becoming sunken later. Although mainly superficial, the lesions are sufficient- 
ly disfiguring to render the fruit unsaleable. 

In Datura Stramonium and Nicotiana glutinosa (see Table I) Double-Virus 
Streak is easily distinguishable from other tomato diseases for in both cases 
the potato virus induces a characteristic systemic mosaic, additional to the 
necrotic local lesions characteristic of the second component. 

Mode of Transmission . — Both types of virus may be spread in the same 
way viz., on contaminated hands or instruments or as a result of contact 
between the leaves of healthy and diseased plants. Thus, the potato virus 
could be introduced into the tomato house by workmen handling the tomato 
plants after having previously worked with potatoes, or volunteer potato 
plants amongst the tomato plants could latter by direct contact. 

Occurrence in Eire, — Occasional specimens of this disease have been sent 
from different parts of the country to this laboratory since 1983, the caui^al 
viruses in each case being Solanum Virus I and Lycopersicum Virus I. In 
1937, a severe outbreak occurred in a cpld greenhouse in Co. Dublin, the 
property of a grower who personally cultivated all his pwn vegetable^t 
including potatoes. Streak symptoms appeared in July when the plants 



Fig. () — Leaf of toiuato ])lant infected with Tomato Aucuba Mosaic, 
showing brilliant yellow mosaic. 
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already carried 4-5 trusses of green fruit and these became so badly dis- 
figured by the brown markings that they were ruined for market purposes. 
Investigation showed that mosaic due to Lycopersicum Virus I had been 
widespread in the crop from the early stages, and there was little doubt 
that the grower had subsequently introduced the potato virus by handling 
the tomato plants after having worked with potatoes outside. 


VI. SPOTTED WILT (Lycopersicum Virus 8) 

This serious disease was first detected by Brittlebank (12) in Australia 
in 1919 and recorded by Smith in England in 1932. It has been widely 
studied by Samuel et al. (21) in Australia where it causes enormous losses. 

Characters of the Virus . — The Spotted Wilt virus is quite distinct from 
the tomato viruses already described. It is readily inactivated in expressed 
sap, which completely loses its infectivity after a couple of hours at room 
temperature ; it is also destroyed by drying and by heating for 10 mins, 
at 42°C. (5). 

Mode of Transmission . — The chief and most effective method of spread is 
by means of thrips (Thrips tabaci L.), minute insects which are exceedingly 
common in glasshouses as well as out-of-doors and are omnivorous feeders. 
The virus is also transmissible through the sap and may, therefore, be passed 
from infected to healthy plants on pruning knives or on the hands of workers. 
Owing to the extreme instability of the virus, however, spread by this means 
is comparatively slight and infection does not occur readily unless the plants 
are young and growing actively and the source recently infected. 

Symptoms in Tomato . — About ten days after infection of actively- 
growing plants, the young leaves become turgid and curl slightly downwards 
and inwards and the veins stand out prominently. This is immediately 
followed by a sudden glazing and bronzing of these leaves, usually in irregular 
spots or circles close to the veins but sometimes over the entire leaf surfaces. 
At the same time, growth of the plant is 'completely arrested. The bronze 
sheen in the young leaves is the chief diagnostic symptom of the disease 
and in dull weather may last for some time ; under hot, sunny conditions, 
however, the bronze areas wilt and dry out after a few days giving the leaves 
a rusty appearance or causing them to shrivel up. Growth is later resumed 
but is very slow ; the new leaves are distorted and show conspicuous light and 
dark green mottling, the edges of the leaflets curl upwards and the entire 
plant is dwarfed. In this condition it may exist for months. Streaking 
of the stems has not been observed unless when the Spotted Wilt was combined 
with another tomato virus. 

The effect on the firuit depends upon the stage of development of the trusses 

' ' '• c 
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at the time of infection ; if already well-formed the fruit may escape appreci- 
able injury, otherwise it is poor in quality and frequently displays con- 
spicuous markings in the form of large yellow or brown concentric rings 
or blotches (21). 

The symptoms of Spotted Wilt in tobacco, Nicotiana glutinosa and Datura 
Stramonium are shown in Table II. In the latter case, the local lesions 
take the form of concentric rings wliich require about eight days to develop 
whereas the other tomato viruses produce lesions in 2-8 days in this host. 

Other Hosts of Spotted Wilt. — One of the most dangerous features of the 
Spotted Wilt virus is its extremely wide host range attacking as it does 
plants from 19 different Families. Many of these are commonly raised or 
grown in glasshouses, often in company with tomatoes. They include Arum 
Lily, Begonia, Calceolaria, Chrysanthemum, Cineraria, China aster (Calli- 
stephus Chinensis) Dahlia, Gloxinia, Hippeastrum, Lupin, Nasturtium, 
Petunia, Primula, Salvia, Verbena, Zinnia and many others. Certain 
common weeds arc also attacked e.g.^ the great plantain, bindweed {Poly- 
gonum), deadly nightshade, black nightshade and henbane (2C). The 
symptoms vary greatly in these different hosts and only a few of the more 
important can be described here but the formation of chlorotic rings on the 
leaves is a common indication of infection in many of them. 

Arum Lily {Richardia afridana). — Conspicuous yellow streaks, blotches 
and rings on the leaves and sunken white streaks on leaf and flower stalks. 
Pale rings on the green flower buds, flowers deformed and plants stunted. 
Ainsworth (2) has emphasised the particular danger of Arums as they are 
one of the favourite breeding grounds of thrips. 

Chrysanthemum. — -According to Smith (26) the symptoms on this host 
are not very cliaracteristic. “ Affected plants are rather stunted and the 
young leaves are twisted and pale. There may be some mottling of dark 
green near the veins with dark spots on the leaves and stems.” The Chry- 
santhemum, like the Arum Lily, is a most important host as it is frequently 
present in, or near, glasshouses where tomato seedlings are raised and being 
a perennial, carries over the disease from year to year. It is unfortunate 
therefore, that the symptoms in this host are sufficiently vague to enable 
the virus to escape detection. 

Dahlia — This host is stated to be a frequent source of infection in 
England and symptoms consist of concentric rings or patterns of wavy 
lines which are most pronounced in young plants (26). The Dahlia 
frequently shows a mosaic mottling due to infection with viruses other 
than that of Spotted Wilt. ' 

Control . — Infected tomato plants should be removed immediately and 



burned and a careful watch kept for any new infections in the crop. Following 
the handling of a diseased plant the hands should be washed with soap and 
water to remove any traces of infective juice. Regular fumigations with 
Nicotine should be Ciirried out in order to keep down thrips and possible 
alternate hosts like Chrysanthemums should be removed as far as possible 
from the vicinity of the tomato house. The disease is readily controlled 
except in mixed houses where sources of infection amongst ornamentals 
are not always easy to detect. 

Occurrence in Eire. — Specimens of this disease are received almost every 
year, the first having been tested by the writer in 1933. In each ease it 
was found that Chrysanthemums, Arum Lilies or Dahlias (sometimes all 
three) had bf'en grown either in the same house or not very far away from 
the tomato plants, the infection in Arum Lilies being very conspicuous. 
It is thought j)robable that the virus is introduced to new districts mainly 
in Chrysanthemum cuttings, considerable numbers of which have been 
purchased from England during recent years. 


OCCURRENCE OF A DISEASE DUE TO AN APPARENTLY NEW 
STRAIN OF NICOTIANA VIRUS I. 

At the beginning of June, 1939, attention was drawn to a widespread 
disease of tomatoes in a large commercial glasshouse in Co. Dublin. The 
middle leaves of the affected plants were partly or wholly patterned with 
bright yellow and dry brown areas, resulting in a “ scorched ” or “ rusty ” 
appearance, while the tops of the plants showed a conspicuous mosaic. 
The lower fruit trusses were badly marked by irregularly-shaped, colourless 
or light brown areas, many of which were sunken. These areas were most 
extensive at the stalk end but occurred on all parts of the fruit ; they were, 
however, more or less confined to the first-formed fruits, later trusses being 
mainly sound. The crop generally was well cultivated, weather conditions 
prior to the outbreak had been exceedingly warm and dry and the lower 
leaves had been removed from the plants up to a height of feet. 

Inoculations from a typically affected plant gave the following results : - 

Tomato. — The inoculated leaves developed yellow markings and grey, 
water-soaked lesions which soon dried out. In the top leaves, vein-clearing 
was usually followed by severe veinal chlorosis but the characteristic symp- 
tom w^as the development of irregularly-shaped, sharply-defined small 
blotches varying in colour from pale green to clear yellow and giving the 
leaves a speckled appearance (Fig. 7). Under conditions favouring soft 
growth, wilted areas developed around the spots which on drying out caused 
a typical “ scorching ’’ effect and sometimes eventual withering. The 
speckling and “ scorching ” were confined to the lower and middle leaves 
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of the pltats, the later growth showing mosaic only. Some fruit marking was 
observed which was mild compared with that in the original plants and took 
the form of yellow blotches somewhat similar to those caused by Aucuba 
Mosaic* It was concluded, therefore, that the severe fruit injury observed 
in the commercial glasshouse was partly due to virus and partly to the 
direct effect of the sun’s rays producing the condition known as “ hard 
back ” (11) which results in a browning at the stalk end of the fruit. 

Tobacco (var. White Burley). — Symptoms consisted of grey, water-soaked 
lesions on the inoculated leaves followed by systemic mottling (similar to 
that of Nicotiana Vinis I) accompanied by yellow blotches on the leaves. 

Tobacco {vat. Yellow Orinoco.) 

Nicotiana glvJtinosa, 

Datura Stramonium. 

The reaction of the virus in these host plants indicated a close relationship 
with Lycopersicum Virus I and immunity tests proved it to be another 
strain of Nicotiana Virus I. The name ‘‘ Speckling Mosaic ” would be 
applicable to the disease. 


} Local necrotic lesions : no systemic 
infection. 


SOURCES OF INFECTION 

In the case of Spotted Wilt, the obvious sources of infection for the tomato 
crop are infected perennial plants such as Chrysanthemum, Arum Lily, etc., 
which are frequently grown in the vicinity of the tomato plants and from 
which infection can be spread freely by the ubiquitous thrips. Infection 
from soil or any other non-living medium is ruled out on account of the 
rapidity with which the virus is inactivated in vitro and several investigators 
have proved that Spotted Wilt is not carried over in tomato seed. 

There is much less agreement as to the manner in which the other viruses 
{Nicotiana Virus I and its various strains) originate in glasshouse crops 
of tomatoes especially as they are not insect-transmissible. Since the spread 
of these viruses is practically impossible to control once infection of the crop 
sets in, it is very necessary to consider possible ways in which the infection 
may originate. These are as follows : — 

(1) Seed Infection. 

(2) Infection from manufactured tobacco. 

(8) Soil infection. 

(4) Infection from weeds. 

Seed Infection. — The question as to whether tomato viruses are transmitted 
through the seed is extremely important since so many crops are infected 



Fig. 7 — Lower leaf of tomato t>lant showing speekling <iue to an 
apparently new strain of Nicoliana yirus 1. 
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with mosaic and most growers do not hesitate to save seed from mottled 
plants, provided they are reasonably vigorous. Opinion is divided regarding 
the question of seed transmission of tomato mosaic as many investigators 
have failed to obtain infected plants from the seed from diseased fruits. 
Doolittle and Bcacher (15) however, found that freshly extracted seed from 
diseased finiit yielded 13 out of 257 infected plants although they did not 
definitely establish the presence of the virus in stored seed. Van Koot (30) 
records about 1 per cent, infection from freshly-extracted seed. Berkeley 
and Madden also adduced evidence of seed transmission in a few cases and 
found that clean crops were obtained by the me of clean seed (8). Bewley and 
Corbett (10) obtained 6.04 per cent, of infected seedlings from a batch of 
493 tomato plants grown from seeds from infected fruit. 

In an experiment carried out by the writer some further evidence on the 
question was obtained. Seed was saved from a plant infected with Double- 
Virus Streak (Solanum Virus I and Lycopersicum I) the flesh of the fruit 
having been tested and found to contain both viruses. Part of the seed was 
well washed with 1 per cent. Sodium Carbonate and water so that the mem- 
braneous capsules were completely removed and the remaining seed was 
washed with water in such a way as to remove adhering flesh but leave the 
enveloping capsules intact. The seeds were dried and sown in the following 
spring, the plants being raised in 4-inch pots filled with fresh compost and 
grown in isolation. Two of the resulting 185 plants were infected with 
Lycopersicum Virus I and both infections occurred in the plants grown from 
the crudely-washed seed, although in view of the small numbers involved, 
no special significance can be attached to this latter fact. Furthermore, 
the fact that several outbreaks of Single- Virus Streak in commercial crops 
have been observed to originate in tlie seedlings is at least an indication, 
though not a proof, that infection may come in the seed. 

The evidence generally seems to indicate that while the vast majority of 
seedlings grown from seed of infected plants may be healthy, a small fraction 
is liable to be diseased. As the presence of one or two infected plants may 
easily lead to the eventual contamination of an entire crop, the advisability 
of using seed from virus-free plants, if possible, cannot be over-emphasised. 

Soil Infection. — The extent to which a tomato crop may become infected 
from soil which previously carried a diseased crop has been the subject 
of several investigations. It is well known that the type virus {Nicotiana 
Virus I) persists in the soil in plant remains for at least as long as the plant 
tissues remain undecayed, resisting freezing and desiccation (16). Jones 
and Burnett (19) however, found that less than 1 per cent, of tomato plants 
showed infection when set in soil which had previously grown diseased plants 
and in which infected roots and tops had been stored, and similar results 
were obtained by other workers. The reason for this is attributable to the 
fact that tomato plants are infected only with difficulty through the roots. 
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iM by Jfdhnsion (18) and Mulvania (20). Van Knot (80), however, 

believes that if virus is present in the soil much infection may occur through 
contact of the young leaf and stem parts with the soil as a result of splashing 
while watering. 

Jones and Burnett also found that no infection occurred when Chrysanthe- 
mums were grown for six months between two successive crops of tomatoes. 
At the Albert Agricultural College, Dublin, a healthy crop of tomatoes was 
grown in the commercial glasshouse in 1986 in soil which had carried a diseased 
Crop in the previous year and had not been sterilized in the meantime. On 
the other hand, previous sterilization of the soil with steam or with formalde- 
hyde did not prevent 100 per cent, mosaic in crops from which small numbers 
of infected seedlings had not been rogued out in time. 

In this country six months is the normal period which elapses between 
successive crops of tomatoes so that the danger of infection from the previous 
crop should be slight. Nevertheless, the possibility of infection from this 
source should be borne in mind and all possible precautions taken to remove 
diseased plant parts at the end of each season. 

Infection from Manufactured Tobacco^ — ^The tobacco plant is the common 
host of Nieoiiana Virus I and related strains and it is the belief of several 
investigators that ordinary smoking tobacco is one of the most fruitful 
aour(;es of infection for the tomato crop. The type vims is unaffected by 
the curing process and its presence in commercial brands of tobacco, especially 
cigarettes, is an established fact. Infection is presumed to take place as a 
result of the contamination of the hands of workmen from cigarettes or 
pipe tobacco, the virus being subsequently introduced into the tomato plants 
through slight wounds made in handling the plants. Jones and Burnett (19), 
amongst others, state that several outbreaks were traced directly to this 
cause. Smith (27) traced an outbreak of Tomato Aucuba Mosaic in England 
to the cigarettes smoked by the man in charge of the plants and besides 
regarding smoking tobacco as a common source of infection, he considers 
it to be the means of introducing new vimses into the country. 

While not attempting to minimise the obvious danger of infeetion from 
tfiis source the writer is inclined to regard seed infection as a more plausible 
explanation of the various outbreaks of Single-Virus Streak observed in 
Co. Dul i n. Apart from the other reasons mentioned there is no evidence 
that tnis particular strain of Nieoiiana Virui I occurs naturally in tobacco, 
ao far as the writer is aware, and there appear to be few Varieties of tobacco 
in whidi it becomes systemic without having a lethal effect. 

t 

- iftfection firm Weeds. — Practically all species of the Solanaeeae as wril 
«• weeds and nultiVated plants of certain othmr Families are susceptible 
to infeotioii wi^ Nieetimm Vireu I. In England, Caldsrell isolated a vintt 
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indistinguishable from that of Single- Virus Streak from nettles and horse- 
radish (18). As these viruses are not insect-transmissible, the danger of 
infection from alternate hosts is not so great as in the case of Spotted Wilt, 
particularly to plants grown in glasshouses where weeds are normally eradi- 
cated. No evidence can be offered by the writer regarding infections of 
tomato crops from weeds. 


CONTROL MEASURES 

Since there is no cure for the diseases which have been described and 
in view of their infectious nature, control measures must be aimed chiefly 
at preventing infection in the first instance. The special case of Spotted Wilt 
has already been dealt with and the following recommendations apply to 
tomato virus diseases in general : — 

1. Tomatoes should be isolated as far as possible from other plants during 
their entire growing period. Weeds should be eradicated from the 
glasshouse and its immediate vicinity. 

2. Only seed saved from vims-free plants should be sown ; fresh compost 

should be used for seedlings. 

8. Following germination, a close watch should be kept on the tomato 
seedlings and any showing mosaic or other abnormality discarded. 
Apparently healthy seedlings actually touching an infected one should 
be set aside until the incubation period (8-10 days) has elapsed, in case 
infection has taken place by contact. 

4. Workmen should not use tobacco when liandling the tomato plants 
particularly in the young stages. Those who smoke can remove 
possible traces of infection from their hands by washing them well 
with soap and water. 

5. Only plants which appear healthy should be set out in permanent 
quarters in the glasshouse. As soon as the plants are established 
and making active growth and before the operations of disbudding 
and tying are begun, they should be examined carefully and any plant 
showing virus symptoms dug up and burned. (Once disbudding 
has started it is extremely difficult to prevent spread of disease by 
rogueing, except in the case of Spotted Wilt). 

6, After handling diseased plants* the hands should be well washed 
with soap and water before touching healthy plants. 

7, Assuming that a crop has become infected beyond control, maintenance 
of a well-balanced and hardy type of growth, such as is achieved by 
liberal use of Sulphate of Potash and adequate lighting, will minimise 
the disease symptoms. 

^Indudes potatoes as well as diseased tomatoes. 
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8. The insect population of the glasshouse should be kept as low as possible 
by regular fumigation with nicotine, 

0, The soil of the glasshouse should be freed from all plant remains at 
the end of the season. Sterilization by means of steam or formaldehyde 
besides controlling fungus diseases will also inactivate viruses and is 
therefore desirable following removal of an infected crop. 


FACTORS GOVERNING THE APPEARANCE OF STREAK SYMPTOMS 
FOLLOWING INFECTION WITH SINGLE- VIRUS STREAK {Lycoper- 

sicum Virus I) 

The determination of the factors governing the appearance of the streak 
symptoms following infection of tomato plants with Single- Virus Streak is 
obviously a matter of importance in view of the widespread occurrence 
of the virus and the damage which may be occasioned by the necrotic form 
of the disease. English workers associated the appearance of the streak 
with the presence of excess Nitrogen in the soil ; on the other hand, a serious 
outbreak was observed in a new commercial glasshouse in Co. Dublin where 
Potash had been applied at the rate of one ton to the acre up to 30th April, 
the streak making its appearance early in May. Relatively small quantities 
of nitrogenous fertilizers had been given previous to the outbreak but the 
plants were rather crowded and growth was rapid at the time the streak 
appeared. 

Some experiments were accordingly made to determine whether the 
appearance of streak symptoms could be directly connected with excess 
or lack of either potash or nitrogenous fertilizers. Uniform batches of 
young tomato plants were used for each experiment. These were grown in 
the experimental glasshouses in pots or wooden boxes in a compost consisting 
of fresh loam with a suitable admixture of leaf-mould and sand. Different 
lots of plants were subjected to the manorial treatments set out in Table 11. 
and inoculated with Lycopersicum Viru^ I from the stock supplied by Dr. 
Ainsworth. Inoculations were made by the rubbing method when the plants 
were 6-8 inches high and in a state of active growth. Inoculum used in each 
experiment was tested on tobacco {var. Yellow Orinoco) and its ability to 
produce necrosis in that host confirmed. The fertilizers were added at 
10-14 day intervals in sufficient quantities to influence the type of growth, 
colour and texture of foliage, etc., without, at the same time, causing wilting 
or other injury to the plants : in any given experiment each lot of plants 
received equal quantities by weight of the required fartilizer or mixture of 
fertilizers. All plants were retained for a minimum period of six weeks 
after Inoculation. 



TABLE n. 

Effect of Different Manorial Treatments on the Symptoms produced following Inoculation of Tomato Plants with 

Lycopersicum Virus I. 
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Experiment I. 

Two different nitrogenous fertilizers, as shown in Table II, were applied 
to the plants five days after inoculation. The pots were placed close together 
in a fairly shaded part of the glasshouse and growth was soft and rapid. 
Two plants (one from each of the treated lots) developed streak lesions on the 
stems and mosaic in the foliage; the remainder showed strong mosaic 
S3rmptoms as well as some longitudinal pale areas on the stems which, however, 
did not become necrotic. 


Experiment II. 

Soft, rapid growth was induced by placing the young plants close to the 
hot pipes. Following inoculation the plants developed severe mosaic symp- 
toms but no streak ; they then received a liberal application of Sulphate of 
Potash, after which mosaic s3Tnptoms became less intense but no streak 
developed. 

Experiment III. 

The comparative effects of Sulphate of Potash and Nitrate of Soda were 
examined, the fertilizers being applied on the day of inoculation and at 
intervals of fourteen days afterwards. Mosaic symptoms developed in all 
plants. Five weeks after inoculation the tops of the plants were cut to force 
the axillary shoots into growth ; the latter showed mosaic only. 

Experiment IV. 

The variety Balch’s Express was used in this and succeeding experiments 
because of its observed susceptibility to streak. Again the comparative 
effects of Potash and a nitrogenous manure (see Table II) were examined, 
but inoculations were not made until seven days after the first application 
of fertilizers when the effects of the latter were already manifest. Growth 
of the plants receiving the nitrogenous manure was soft and luxuriant while 
the Potash plants were comparatively small, “ hard ” and dark green in 
colour. Mosaic symptoms developed in all the plants but were much more 
pronounced in those making soft growth. 

Experiment V. 

The temperature factor was introduced in this experiment which was 
otherwise similar to Experiment IV. Two batches of plants, which were 
duplicates as regards manurial treatments of the component lots, were grown, 
one in a heated and the other in an unheated glasshouse. As the experiment 
was carried out in September the considerable difference in temperature 
between the two houses was reflected in the growth rates of the different 
batches of plants ; those in the cold house grew very slowly, the leaves 
were small and hard and showed only a faint mosaic beginning about 
eighteen days after inoculation. The reactions in the heated house were 
similar to those recorded in Experiment IV, the incubation period in this 
ease being ten days. None of the plants showed streak. 
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Experimekt VI. 

The possibility that a sudden check to the growth of the plants in the early 
stages of infection might be a factor predisposing to streak was visualised 
in this experiment. Three lots (A, B and C) of twelve plants each were 
liberally treated with a potassic, a nitrogenous and a complete fertilizer 
respectively as shown in Table II, and when the effects of the treatment 
began to show all the plants were inoculated. Nine days later, when symp- 
toms were beginning to appear, six plants from each lot were placed out of 
doors for 48 hours, the weather being cold and dull. No streak appeared 
but all the plants showed mosaic symptoms. The latter were most pronounced 
in the plants of lot A (receiving complete fertilizer) the growth of which was 
softer and more luxuriant than that of the other lots. A repetition of this 
experiment on a larger scale yielded the same result. 

It will be seen that in only one of the foregoing experiments were streak 
symptoms obtained viz.^ in Experiment I when the plants were grown 
closely together in a shaded position and supplied with nitrogenous fertilizers 
only. Even then, only a fraction of the plants showed necrosis and plants 
grown under similar conditions in other experiments developed mosaic only. 
The intensity of the mosaic symptoms was in all cases increased by soft 
growth but none of the factors examined appeared to be directly responsible 
for the appearance of streak or furnished a me^^ns of producing it at will in 
pot-grown plants. 

Apart from these experiments, however, several commercial crops of 
tomatoes infected with Lycopersicum Virus I have been observed during the 
past six years and in these streak occurred most frequently where plants 
were making very rapid growth due to overcrowding, high temperatures 
or too liberal supplies of Nitrogen.* It was also noticed that streak occurred 
in the experimental glasshouse following inoculation of tender, weakly 
seedlings growing under conditions of poor light intensity in the month of 
February. The “ hard ” type of growth associated with strong sunlight 
and ample supplies of Sulphate of Potash usually coincided with a minimum 
bf streak, but Potash of itself does not inhibit the appearance of streak 
if other factors combine to neutralise its hardening effect. It was noted 
that very little streak developed in a crop which was severely attacked by the 
Root Rot fungus {Colletotrichum atramentarium) and this was attributed to 
the stunting and hardening effect of the fungus disease on the plants. The 
streak symptom, then, can be obviously connected in a general way with 
soft, tender, growth but the precise cause underlying the appearance of the 
necrosis is still undetermined. 

It was noticeable that of the hundreds of experimental plants inoculated 

(9) experiments demonstrated a connection between soft growth and the 
incidence of stripe disease, believed at the time to be due to Bacillus lathyn. It is 
probable that muw of the so-called stripe was in reality due to Single-Virus Streak. 
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with Lycopersicum Vines I during the past six years, not one of those which 
developed mosaic reverted to streak at a later date and whenever streak 
occurred it was as an initial symptom. In the infected commercial crops 
also it has been observed that streak occurs only during the period when the 
virus is spreading amongst the plants and a late outbreak of streak in a crop 
already showing mosaic has never been seen. These observations have led 
to the belief that streak due to Lycopersicum Virus I occurs as a primary 
symptom or not at all : the supposition, however, could not be definitely 
proved on account of the inability to produce streak symptoms at will in 
experimental plants. 


EFFECT OF “HARDENING’’ CONDITIONS ON VIRUS DISEASE 

SYMPTOMS 

The following experiment was carried out primarily to determine whether 
tlie application of excessive quantities of Sulphate of Potash to tomato 
plants was liable to cause fruit injury, but incidentally demonstrated the 
manner in which symptoms may be modified by environmental conditions. 

Ten actively-growing young tomato plants {var, Clybran’s Victory) were 
transplanted from 7-inch pots to wooden butter boxes, the compost consisting 
of fresh loam, peat mould and' sand to which the following fertilizers were 
added : — 

Sulphate of Potash . . . . . . 1 J ozs. per bushel. 

Superphosphate . , • . . . 3 „ „ 

Hoof and Horn . . . . . , 3 „ „ 

On 20th May the plants were transferred to an unheated house during 
a spell of hot, sunny weather which lasted until the beginning of July. On 
28th May, when the first fruit trusses were well set, seven of the plants 
were inoculated with virus diseases as follows : — ^Single-Virus Streak (2), 
Double-Virus Streak (2), “ Speckling Mosaic ” (see p. 85) (2) and Aucuba 
Mosaic (1). The boxes were set on raised benches in full sun and besides the 
fertilizers added to the original compost, each plant subsequently received 
four applications of the following mixture at the rate of 1 oz. per plant : — 

Sulphate of Potash • . 1 part 

„ Ammonia * • 1 „ 

Superphosphate . • 8 parts 

In addition, foiu* plants (two uninoculated, one Single- Virus Strekk and 
one “ Speckling Mosaic ’’) each received 10 ozs. of Sulphate of Potash given 
in five applications from 25th April to I4t July, inclusive. 



The high soil temperature in the boxes promoted extremely vigorous 
growth but there was no tendency to “ softness ” in any of the plants on 
account of the high light intensity and dry atmospheric conditions. In all 
cases there was a decided reduction if not a repression of the disease symptoms. 
Even in the plants infected with Double-Virus Streak, the necrotic effects 
remained superficial and soon dried out. Fruit was excellent and showed 
practically no symptoms except in the upper trusses when the plants were 
maturing. It was especially interesting to observe that the excessive amounts 
of Sulphate of Potash added to four of the plants failed to cause any injury 
to the fruit, even under environmental conditions which would be expected 
to aggravate its hardening effects. 


SUMMARY 

A description is given of the principal virus diseases of tomato, viz. Common 
Tomato Mosaic, Single-Virus Streak, Aucuba Mosaic, Enation Mosaic, 
Double-Virus Streak and Spotted Wilt. The relationships of the underlying 
viruses are indicated and their properties (including mode of transmission) 
are described. 

Single-Virus Streak is the most common disease in Eire, manifesting 
itself principally in the mosaic form. Of the other diseases. Common Tomato 
Mosaic is the only one not so far encountered but its absence from the country 
is not necessarily implied. 

A disease which causes a speckling or “ scorching ” of the lower leaves 
of tomato plants is described : immunity tests showed the causal virus to 
be another strain of the Common Tomato Mosaic Virus (Nicotiana Virm I). 

The possible ways in which tomato crops may become infected with virus 
diseases are outlined and discussed. Outbreaks of Single-Virus Streak are 
attributed to the use of seed from diseased plants : the presence of a few 
infected seedlings is sufficient to cause eventual infection of an entire crop. 
The disease was not contracted from soil which carried an infected crop in 
the previous year. 

Outbreaks of Spotted Wilt have been traced to infected Arum Lilies, 
Chrysanthemums, Dahlias, etc., growing in the vicinity of the tomato plants, 
the virus being spread by thrips {Thrips tabaci L.). 

Control of Spotted Wilt in unmixed glasshouses is accomplished by rogueing 
out diseased plants and fumigating with Nicotine to destroy the insect 
veetbr. Control of Single-Virus Streak by rogueing is extremely difficult 
once the operations of disbudding, tying, etc., have begun, the virus being 
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spread freely through contamination of hands and instruments with infective 
sap. 


To avoid infection in the first instance, tomatoes should be isolated as 
far as possible from other plants, only seed from virus-free plants should be 
sown and the use of tobacco by those handling the plants avoided. The 
hands should be washed with soap and water to remove infection after 
handling diseased plants. 

Manorial experiments with pot plants showed that the appearance of the 
necrotic form of Single- Virus Streak cannot be attributed directly to lack 
or excess of either nitrogenous or potassic fertilizers and the precise cause of 
the streak symptom is undetermined. Nevertheless, conditions favouring 
soft growth also favour the necrosis, besides increasing the intensity of the 
mosaic symptoms. It is suggested that the necrosis occurs as a primary 
symptom of Single-Virus Streak or not at all. 

Maintenance of a well-balanced or somewhat “ hard ” type of growth 
reduces the intensity of mosaic and streak symptoms in infected crops. 
Applications of abnormally large quantities of Sulphate of Potash did not 
affect the fruit adversely. 

In conclusion I should like to express my indebtedness to Dr. R. McKay 
for his interest and helpful criticism ; to Professor G. O. Sherrard and other 
members of the Horticultural Department for facilities afforded and assistance 
generously given ; and to Mr. G. H. McLean for taking the photographs. 
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THE SUSCEPTIBILITY TO LEAF ROLL OF 
CERTAIN POTATO VARIETIES AND ITS 
EFFECT ON THEIR YIELD 


By 

James B. Loughnan£» B.Agr.Sc., 
Department of Plant Pathology, 
University College, Dublin. 


INTRODUCTION 

The potato leaf roll virus (Cotium solani of Holmes, potato virus I of 
Johnson, Solanum virus 14 of Smith) probably occurs wherever potatoes 
are grown and so far as is known no variety is immune. The symptoms 
in potato are characterised by rolling of the leaves, which become thickened, 
stiff and of a leathery texture while affected plants as a general rule are 
dwarfed and chlorotic and the tubers of certain varieties develop necrosis 
of the phloem elements in the first year of infection. Leaf roll is the most 
serious virus disease attacking potatoes because of the great reduction in 
vigour and yield caused by it in most varieties and because it is capable 
of being transmitted with ease from plant to plant by certain aphis species. 
In Ireland the disease is practically absent in the good seed producing areas 
in the West and North-West and when it appears in these areas it generally 
does so in stocks newly introduced from outside the country. The scarcity 
of leaf roll in such areas may be attributed to the fact that the aphis species 
which act as vectors of the virus occur in negligible numbers in the potato 
crops (2). In the midlands and south midlands the disease occults in old 
stocks of certain varieties, particularly Up-to-Date and crops of this variety 
have been examined in which upwards of 60 per cent, of the plants were 
afiected with leaf roll. Such heavy infection, however, can be explained by 
the fact that the “ seed ” of these crops had not been changed for a number 
of years and as Up-to-Date is a variety which gives a fair yield even when 
diseased with leaf roll, the necessity for changing seed ** is not forced upon 
the grower. 

As regards the susceptibility of potato varieties to leaf roll, very little 
work of an exact nature has been done particularly in the case of varieties 
of recent introduction. Murphy (8) in a preliminary experiment found 
that the amount of disease wfaidi developed in the different varieties with 
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Turning now to the susceptibility of the various varieties in the experi- 
ments ; from a comparison of the figures for percentage leaf roll in the varieties 
British Queen, President and Flourball for the 1987 and 1988 experiments 
a Table has been drawn up (Table VI) showing the percentage leaf roll in 
all the varieties in the experiments which would occur under the 1938 condi- 
tions and the following grouping is suggested : — 

Group /. Most susceptible. — Arran Cairn, Up-to-Date, Arran Signet, 

Group II. Intermediate. — Arran Pilot, British Queen, Kerr’s Pink, Glad- 
stone, Arran Peak, Arran Victory, Dunt)ar Yeoman, Ulster Monarch, May 
Queen, President, Great Scot, Arran Crest, Epicure, Redskin, Dunbar 
Standard. 

Group III. Least susceptible.- Flourball, Arran Banner, Majestic. 

From the results of the yield test it is aj)parcnt that tlie effect of leaf roll 
on the yield of a j)otato variety is in direct proportion to the effect of the 
disease on the vigour of tlic ])lants. It may also be said that as a class, 
early varieties appear to have their yield seriously reduced when attacked 
by leaf roll. In the case of maiucrop varieties on the other hand, there 
would seem to be a great variation in the effects of the disease on their vigour 
and yield, but here also serious reduction in yield follows extreme lowering 
of vigour. This is wxll ilhistrated in the two maincrop varieties President 
and Up-to-Date. In the former, leaf roll causes severe dwarfing and yellowing 
of the plants with the result that the yield of tubers from such plants is 
negligible. In the latter, affected plants as a rule are not appreciably stunted, 
rolling is confined to the lowest leaves and there is not much reduction in 
green colour and the yield generally is reduced by less than 50 per cent. 
Unfortunately the number of leaf roll plants used in some varieties in the 
yield test was not large but nevertheless it is considered that the results 
justify the following grouping : — 

Group I. Yield reduced by 80 per cenU or over. — King Edward, President, 
May Queen, Arran Crest, Arran Pilot, Arran Signet, Redskin, Dunbar Yeoman. 

Group II. Yield reduced by 50-80 per cent. — Epicure, Arran Cairn, Dunbar 
Standard, Ulster Monarch, Arran Banner, Eclipse, Gladstone, Arran Peak, 
British Queen, Kerr’s Pink, Arran Victory. 

Group III. Yield reduced by 50 per cent, or less. — Up-to-Date, Great 
Scot, Majestic, Flourball. 


F 
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SUMMARY 

The literature on the subject of varietal susceptibility to potato leaf roll 
is discussed. 

The effects of leaf roll on the vigour of some of the newer varieties are , 
described and the varieties used in the experiment are grouped on this basis. 

Tlie layout of the experiment is given. 

Aphis counts on the experimental plots in 1987 and 1988 showed the date 
of initial infestation by M. persicae to be May 13th and May 12th 
respectively while the maximum infestation occurred about mid-June and 
towards the end of May in the respective years. 

Tables are given showing the development of primary leaf roll in each year 
in the different varieties and it is concluded that the period during which 
most primary leaf roll appears is connected with the date of maximum in- 
festation by M, persicae. Early varieties show less primary leaf roll than do 
maincrop varieties. 

There is a significant difference in the extent of spread of leaf roll to plants 
in drills at different distances from the sources of the virus. 

The varieties in the experiments are divided into three groups on the basis 
of their susceptibility to infection with the leaf roll virus. 

An experiment on the effects of leaf roll on the yield of a number of potato 
varieties is described. 

It is concluded that the reduction in the yield of a variety is in direct 
proportion to the reduction in vigour of that variety caused by leaf roll. 

The varieties used are grouped according to the reduction in yield shown 
by them as a result of leaf roll infection. 
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STUDY OF A ROPY MILK ORGANISM 


By 

L. 6 Droma^ B.A.» M.Sc* (Dairying), and M. Grimes, M.Sc., Ph.D., 

Department of Dairy Bacteriology, 

University College, Cork. 

That certain organisms are capable of producing a type of abnormal 
fermentation of milk, known as ropy or slimy, has long been noted. From 
the time of Ehrenburg (1840) and Pasteur (1857), various workers in the 
different countries have given attention to this problem which can be the 
cause of severe economic losses in practical dairying. Buchanan and Hammer 
(1), studied the causes of slimy and ropy milk in America and found that 
Alcaligenes viscosus (Bacterium lactis viscosum) was most often responsible 
for producing this condition in milk especially during the summer months. 
Among other organisms studied by these workers was Micrococcus pituito- 
parus, which had been previously described by Hohl (2) and later by Sato (8) 
who isolated it from slimy milk in Germany. Organisms of the Escherichia- 
Aerobacter group as noted by various workers — including Hammer 
(America) (4), Davis (England) (5), Grimes and Hennerty (Ireland) (6), 
can be the cause of serious outbreaks of ropy milk. Certain members of the 
S. lactis and other lactic acid streptococci as well as certain strains of the 
Lactobacilli, though relatively of little importance in the production of 
ropiness, have, however, been described in the literature from time to time 
as being associated with this type of fermentation. • 

During the past two years a slime-forming organism has been experienced 
in our laboratory, having been isolated : — 

{a) From samples of ropy milk sent for examination by dairy farmers 
and city milk- vendors ; 

(b) from the composite milk delivered at the College Creamery. 

The history and nature of the occurrence of some of these ropy milks 
first .attracted our attention and prompted the work undertaken here. It 
was noticed that a regular “ outbreak ” of ropy fermentation occurred in 
widely-separated parts of the country during the months of October and 
November, 1938, when an abnormally heavy rainfall caused severe flooding. 
One particular dairyman (Co. Tipperary) with a large herd experienced the 
trouble at intervals throughout these months, his entire supply of milk 
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going ropy before delivery at the creamery. During the same period a city 
milk supplier (Cork) suffered heavy losses when his customers rejected his 
milk on the plea that his previous deliveries had developed ‘‘ stringiness.” 

The samples received from the cases here cited as well as others from like 
sources were found on examination by us to be similarly affected — ^the 
milk being very viscous and drawing out in long slimy threads w^hen toxiched 
with a pipette or loop needle, but being otherwise normal in regard to colour 
and acidity. Direct microscopic examination and isolation in tryptone 
dextrose agar showed the causativ^e agent, a micrococcus, to be identical 
in all cases. Further cultures of the organism, which when inoculated into 
sterile milk in the laboratory quickly develop a roj)y fermentation, have 
been secured as a result of the routine investigation of the bacterial flora 
of the bulk milk delivered at the College (Veamery. 

As the micrococcus in the form in which it occurs in this country can be 
a cause of considerable annoyance as w^ell as a source of heavy losses not 
only to the dairy farmer and milk dealer hut also to the creamery, it was 
considered desirable to study its growth habits and requirements in detail. 
This was undertaken here principally with a view to suggesting methods for 
its effective control and elimination. 


SYNOPSIS OF THE MORPHOLOGICAL, CULTURAL, BIOCHEMICAL 
AND OTHER CHARACTERISTICS OF THE ISOLATED ORGANISM 


Morphology 

Form : — Spheres, measuring from 0.75 to 1.5 microns in diameter. Elon- 
gated forms were observed in actively-growing cultures. 

Arrangement : — Singly, in pairs* with a tendency in certain cultures to 
develop short chains of four to six units. 

Staining Reactions : — Stains readily with the common stains. Gram- 
negative though some cultures were gram-variable. 

Spores : — ^Not produced. 

Capsules : — Non*capsulated. 

Motility : — Non-motile. 

*When the oiganisms were grown and examined in milk cultures the grouping was seen 
to be almost invariably in pairs. 
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CULTURAL CHARACTERS AT 21 DEGREES C. 

Gelatine Colonies : — Small, circular, entire, white or whitish yellow, stringy 
when touched with needle. 

Gelatine Stabs : — Good spreading growth on the surface, poor growth along 
lower part of puncture-line. Slight brown pigmentation was observed, 
mostly concentrated near the surface, after 14 days at 21 Incubation 
up to periods of four months showed the gelatine to be non-liquefied. 

Agar Colonies : — Small, grey, very viscous. Sub-surface colonies much 
smaller than surface growths. 

Agar Slant .--Abundant, whitish-yellow viscous growth. 

Potato : — Good growth, yellowish grey, changing to a grey white colour, 
slimy, but with some cultures a dull dry growt,h was obtained. 

Eosin Methylene Blve Agar : — ^I^air growth (b) 

Tryptone Beef Extract Broth ; — ^Turbid, with heavy greyish-white sediment. 
Very slimy. 

Methylene Blve Milk (1 : 20,000) ; — Reduction in two days followed 
by ropiness. 

Litmve Milk : — ^Becomes viscous and slimy. No change in the litmus. 

i 

Plain Milk : Growth in plain milk at different temperatures ; 12®C., 
draws in slimy strings after 24 hours, no change in the pH. ; 21°C., becomes 
viscous after 12 hours, with pronounced ropiness after 24 hours incubation. 
Examination after three months showed (i) that the slimy character still 
persisted, (ii) that the reaction had shifted slightly towards alkalinity, viz,: 
from pH 6.7 to 7.0 + 1 ; 30® C. develops fair growth, not as viscous as at 
lower temperatures ; 87® C., negligible growth, non-viscous. 


BIOCHEMICAL FEATURES 

Hydrogen Sulphide (using the peptone iron agar medium suggested by 
Levine and co-workers (7)) : produced. 

Nitrates: — Not reduced. 

Indole : — Not formed. 

(b) A culture of the orffonism was found growiiw on this medium as a oontaminant of 
Aerobaeter Aerogenes isolated from a supplier’s miBc. 
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Citrate Media : — Good growth. pH. changed from 6.9 to 7.8. 
Uric Acid Media : — No growth. 

Fermenting Power : — No action on sugars. 

Blood Agar Media : * No evidence of haemolysis. 


GROWTH CONDITIONS 

Oxygen Relationship : — Organism is facultative ; grows best aerobically. 

Growth Temperature : — Grows almost equally well at temperatures ranging 
from 12®C. to 25°C. Only very slight growth observed at 37°C. Organism 
remains viable in suitable media over a long period at ()®(^ 

Heat Resistance : — Completely killed off in milk cultures by a pasteurisation 
temperature of 62.8°C. for 15 minutes. 


DISCUSSION 

The slime-former studied here is showm to have characteristics identical 
with those of Micrococcus pituitoparus in so far as this organism has been 
described in Bergey’s Manual (8), Its power of utilising the citrate radicle 
as a source of carbon with its consequent good growth in Koser citrate 
medium (a character not hitherto described) is interesting as it shows a 
relationship, as regards habitat, to other soil and water bacteria. When 
,the organism finds its way into milk and with the conditions favourable for 
its active growth, it seems to crowd 'out and almost entirely inhibit the 
development of other types of bacteria normally found present in this and 
other dairy products. (This was repeatedly shown by direct microscopic 
examination of a number of the samples of ropy milk submitted for investi- 
gation at our laboratory). The exact nature of the slime produced by this 
micrococcus in giving rise to ropy fermentation was not determined. It seems 
however, that the ropiness is not dependent on the development of capsules : 
most probably it is related to the peptonising action of the organism on 
proteins with a resultant formation of mucins. Finally it may be observed 
that while Alcaligenes viscosus may be of significance in causing ropy fer- 
mentation during the summer months, as was found to be the case in 
America, Micrococcus pituitoparus, at least in this country, can be a 
cause of trouble to milk producers and others during the winter and spring 
months. 
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CONTROL METHODS 

Micrococcus pituitoparus was first isolated by Hold (2) from decaying straw» 
before its relationship with ropy milk was recognised. Its characteristics 
in general are in keeping with a soil or plant habitat. Unlike Alcaligenes 
viscosus it has not been commoidy met with in water. The widespread 
outbreaks of ropy milk fermentation such as the cases mentioned in this 
paper relate very strikingly with periods of heavy rainfall and flooded condi- 
tions generally. At such times plant and soil organisms would no doubt 
And their way through surface waters into streams and rivers, possibly 
also polluting wells in certain areas. These infected waters then become the 
harbourers and potential spreaders of the slime-forming organism. If 
animals chance to stand or wade in such water, the organisms may become 
attached to their flanks and udders, afterwards gaining access to the milk 
probably during the milking process. In ccrtaiii cases the water, unpas- 
teurised, may come into contact wdth dairy appliances and utensils. The 
straw and other bedding used in the byres may also provide a fruitful source 
of maintenance for the infection, contaminating the air and surroundings. 

On the farm, therefore, with a view to the control and eradication of this 
causative agent of ropy milk, it is particularly necessary that due care 
be given : 

(а) To the animals themselves, by preventing as much as possible their 
access to stagnant or flooded surface waters and by careful attention 
to the udder and flanks before milking. 

(б) To the utensils, which must be thoroughly treated by boiling or 
steaming (to kill off contaminating non-spore forming organisms). 

(c) To the surroundings, by a general cleaning up and disinfection. 

Finally it may be of use to point out that where the organisms have gained 
reccxit entry into milk, a temporary solution is provided by pasteurisation, 
76®C. flash or 62.8®C. for 15 minutes, as micrococcus pituitoparua 
easily succumbs to heating. 


SUMMARY 

1. An organism associated with ropy fermentation of milk in this country^ 
particularly during the winter and spring months has been studied and 
identified as Micrococcus pituitoparus. 

2. Certain hitherto unrecorded characteristics of this organism have 
been noted. 

8. Methods for its control and elimination have been suggested. 
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FORMALIN ADULTERATION IN MILK AND 
ITS DETECTION IN THE RESULTING 
BUTTER 


By 

G. T. Pyne, M.Sc., A.R.C.Sc.I., F.I.C., Ph.D., Dairy Chemistry Department, 

and 

J. Lyons, A.R.C.Sc.I., N.D.A., N.D.D., M.Sc., Dairy Technology Department, 

University College, Cork. 

The question has arisen whether it is possible to detect the use of formal- 
dehyde as a milk preservative by one or more creamery suppliers by means 
of a subsequent examination of the butter made from the mixed milk. Diffi- 
culties to such a method of control are firstly the very low concentrations 
of formaldehyde likely to occur initially in the butter, and secondly the 
possibility of a more or less rapid disappearance of the reactive preservative, 
even where originally present, before an examination can normally be carried 
out. As regards the first point, on the assumption that only one supplier 
in one hundred employs formaldehyde (commercial 40 per cent, formalin) 
at the rate of, say, 1 teaspoonful per 10 gallon can, then the final concentration 
of preservative in the mixed milk might not exceed 1 part in 4 millions, 
and in the serum of butter manufactured from such milk need not amount 
to more than half that quantity. Such small amounts of formaldehyde 
lie close to the limits of sensitivity of the best routine tests and could only 
be detected, if at all, provided that no further diminution of preservative 
occurred during the storage of the butter prior to testing. The degree of 
persistence of formaldehyde in cold-stored butter is therefore a tnatter for 
examination before any general recommendations can be made in regard 
to the feasibility of this mode of controlling the possible malpractices of 
certain suppliers. 

Preliminary experiments on stored butters containing very small amounts 
of formaldehyde suggested that the rate of disappearance of this preservative 
was considerable and made it appear desirable to examine the matter 
systematically. For this purpose churnings were made from a series of 
creams containing 2, 5, 15, and 50 parts per million of formaldehyde respec- 
tively and the resulting butters were stored at about 2^C. and tested at 
intervals for this preservative (applying the Shrewsbury-Knapp method to 
the serum obtained by centrifuging the butter melted at 40^C.} As the 
cream churned contained approximately 50 per cent, fat, and as about 
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one-half of the butter serum arose from enclosed butter milk, the initial 
concentrations of formaldehyde in the butter sera were about equal to those 
of the creams used, i.e., from 2 to 50 parts per million. The lowest of these 
concentrations was probably higher than any likely to be found in practice 
in the serum of freshly made butter which had suffered adulteration through 
the action of one or two suppliers. The study of the behaviour of such 
concentrations on storage was, however, of value in establishing practical 
limits for the detection of any quantities of formaldehyde ever likely to occur. 

Periodic examination of the stored butter showed that all samples lost 
formaldehyde rapidly but at rates which depended on its initial concentration. 
The butter containing initially 2 parts per million serum lost the bulk of its 
formaldehyde in 8-4 days and no longer gave the reactions of this preservative 
after about a fortnight. That containing initially 5 parts per million serum 
also fell off rapidly but was still just detectable after 3 months, while the 
two samples with 15 and 50 parts per million reacted even after 6 months. 
It 'appears then that while relatively gross adulteration of butter with formal- 
deliyde can be detected even after prolonged storage, the minute amounts 
likely to occur as a result of the use of this preservative by a small minority 
of creamery suppliers is likely to escape detection if the sample is about a 
fortnight old (perhaps even earlier) at the time of examination. 

As a matter of int erest attempts were made, with the same series of butters, 
to obtain indirect evidence of the former presence of formaldehyde, where 
it was no longer directly detectible, by an estimation of the formic acid 
content of the samples. This acid is a frequent, and in the present case 
not improbable, end-product of formaldehyde. The examination did not 
however in general yield results which could be positively interpreted as 
indicating the former presence of formaldehyde, owing largely to the invari- 
able presence of formic acid as a normal constituent in the original milk 
and its frequent and somewhat erratic production subsequently by certain 
types of bacterial action. 

It must be concluded then that the detection of the use of formaldehyde 
as a preservative by an occasional milk supplier is not readily practicable 
through a subsequent examination of the butter. It is, in fact, much more 
simply, accurately and directly detected by examining the creamery milk 
supply from time to time. The individual supplier’s samples are unfortunately 
not very suitable for this purpose owing to the practice of preserving them 
with bichromate, a substance whose presence interferes with the simpler 
forms of the formaldehyde test. The daily drip sample is not however, 
preserved in this way and can readily be utilised for the control of formal- 
dehyde adulteration. An occasional check of this sample by the simple 
and sensitive Shrewsbiuy-Knapp Test, which is capable of detecting 1 part 
of formaldehyde in 5 millions should suffice to reveal, in all probability, 
the use of formaldehyde by even one supplier in a hundred. In the event 
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of a positive reaction being obtained, or of the use of formaldehyde beh^ 
strongly suspected even in spite of a negative reaction from the bulk sample, 
it will be a simple matter to troee the offending party or parties by taking 
a series of subsamples or individual samples for test, on a subsequent occasion. 

The Shrewsbury-Knapp (Analyst, 1909, 34, 12) test reeommcndcd is 
simple and should not be beyond the capabilities of persons employed in 
creameries. The reagent consists of concentrated hydrochloric acid to which 
is added 2 per cent, of a 5 per cent, solution of nitric acid. 10 cc. of this 
re&gent freshly mixed arc added to 5 cc. of the suspected milk in a test-tube, 
vigorously shaken, and then held for 10 minutes at 50®C. (122®F.) and rapidly 
cooled. A violet colour, slight or deep according to amount, indicates the 
presence of formaldehyde. A blank estimation on formaldehyde-free milk 
should be made at the same time in order to make it possible to distinguish 
between samples completely free from this preservative and those which 
contain definite traces. 

The writers would like to express their indebtedness to Mr, M. Ward, 
Senior Inspector, Department of Agriculture, for drawing tlicir attention 
to this problem. 

(Received for publication 18th September, 1940). 
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FACTORS INFLUENCING THE 
COMPOSITION OF MILK 

The quality and composition of milk are subject to considerable variation 
according to the conditions under which the milk is produced. In view of 
this fact legislation has been enacted in most countries with a view to ensuring 
that the quality of milk sold for human consumption is not below certain 
specified standards. 

In this country, under the Milk (Percentage of Milk-fat and Milk-solids) 
(No. 2) Regulations, 1936, any article of food sold as whole milk must contain 
not less than 3 per cent, of fat and not less than 8.5 per cent, of solids-not-fat. 
It is, accordingly, illegal to sell milk the quality of which falls below these 
standards, irrespective of the cause. Even though the deficiency may 
be due to the incapacity of the cow to produce milk of the required standard, 
this fact does not absolve the seller from liability. The percentage of fat 
is subject to greater variation than is the percentage of solids-not-fat and 
persons engaged in the production of milk should be conversant with the more 
important factors which may produce such variation, so as to ensure that 
the quality of the milk produced does not fall below the prescribed standard. 
These factors are as follows : — 


Interval between Milkings 

This is perhaps the commonest cause of variation in the proportion of 
fat in milk. As a rule, the longer the interval between each milking the 
greater the yield and the lower the fat percentage. Thus the lower proportion 
of fat in morning milk may be ascribed to the long interval which has usually 
elapsed since the previous milking. Wheiie cows are milked at twelve-hour 
intervals little variation occurs in the fat-content of the milk produced 
and producers should, accordingly, endeavour as far as practicable to arrange 
to have the intervals between milkings as nearly equal as possible. 


Age of Cow 

This factor exercises but a slight influence on the proportion of fat in milk. 
Investigations have shown that there is a tendency for the fat-content in 
milk to increase slightly from the first to the third lactation. Very little 
change occurs during subsequent lactations until the effects of old age become 
apparentt when a decline in the proportion of fat in the milk invariably 
occurs. 



Breed 


The average fat-content of the milk produced by the various breeds 
differs considerably. Generally speaking, Jerseys and Kerries produce 
the richest milk, whilst the milk of the Friesian breed is usually least rich 
in fat content. The capacity to produce rich or poor milk appears to be a 
hereditary factor influenced by both parents. Considerable improvement 
in the quality of the milk may be effected by breeding from the best animals 
only, and for this purpose systematic and careful milk recording is essential. 

Period of Lactation 

The fat-content of milk usually tends to decrease slightly up to about the 
fourteenth week after the date of calving, but unless the majority of the 
cows in the herd calve about the same time the cjffect of this factor is very 
slight. Subsequently the percentage of fat shows an upward trend which 
continues to the end of the lactation. 

Seasonal Variation 

The quality of milk is to some extent subject to seasonal variation. 
Generally, from October to March it is richer in fat than during the remainder 
of the year. In addition to the lower fat percentage which normally occurs 
during the period from April to September, an appreciable decrease also 
takes place when the cows are put out to pasture in early summer. At that 
period the yield usually increases and the quality is reduced temporarily. 
After a short interval, however, the fat-content reverts to its former level. 

First and Last Milk 

The first milk from the udder is invariably low in fat-content, while the 
reverse is true for the last milk drawn, generally known as the strippings.” 
The higher the yield the greater the variation in fat-content between the 
first milk and '' strippings.” Thus the percentage of fat in the milk may 
be increased by excluding the fore-milk and including the “ strippings.” 

Effect of Food 

Although many farmers hold the contrary view, it has now been proved 
that, provided cows are reasonably well fed, the nature of the food consumed 
has very little effect on the quality of the milk yielded. Variations attributed 
to food wiU almost invariably be found to be due to other reasons, 
seasonal variation, period of lactation, etc. 

Individuality of the Cow 

Cases have been noted where the percentage of fat in the milk of certain 
cows, fed and maintained under conditions similar to those obtaining for 
the remainder of the herd, regularly fell below the standard prescribed uiider 



79 


the Sale of Food and Drugs Acts. In the absence of any of the more important 
factors such a deficiency can be ascribed only to the individuality of the 
animal. Individual cows known consistently to produce milk of a poor 
quality should be removed from the herd. 


Miscellaneous Causes 

A number of other less important factors may be responsible for variations 
in the quality of milk. Among these arc change of milkers, sickness, fright 
or excitement of the animal during milking, oestrum or heat period, etc. 


Solids-not-Fat 

Most of the factors which influence the percentage of fat in milk also affect, 
to a lesser extent, the percentage of solids-not-fat. There is now a considerable 
amount of experimental evidence to show that the incidence of mild mastitis 
accounts for a very high proportion of the cases where the percentage of 
solids-not-fat is persistently low. Precautions directed towards reducing 
the incidence of this disease in the herd will, therefore, help materially 
in keeping the percentage of solids-not-fat above the prescribed legal Mini- 
mum. (See Leaflet No. 107— Milk Fever and Mammitis in Cattle). 

In practice the foregoing factors will never operate simultaneously in 
regard to the herd as a whole nor in fact in regard to any considerable pro- 
portion of it, and where a herd is judiciously and carefully managed the 
quality of the milk should not fall below the reasonable standard prescribed 
imder the Sale of Food and Drugs Acts. A study of the factors which ar(^ 
amenable to control will show that in order to obtain milk of a consistently 
high quality tlie owner must take certain precautions in the management 
of his herd. Thus, care should be taken with a view to ensuring that the 
herd should consist as far as possible of cows of high butter-fat producing 
potentialities. Milkings should as far as practicable take place at intervals 
as nearly equal as possible ; the “ strippings ” should always be inehukd 
in the yield ; and at all times care should be taken to mix thoroughly the 
aggi^gate milk JErom the herd in order to counteract the low fat-content 
which may possibly occur in the milk of individual cows. 

Finally, producers are advised where possible to Injcoine members of 
a recognised Cow-testing Association, so that for a small annual exjienditure 
they can obtain reliable information as to the quantity and quality of the 
milk produced by each cow in their herds. 


June, 1940. 
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POTATO SILAGE 


Ireland is proverbially associated with potato growing and few, if any, 
countries are capable of producing equally heavy yields of this crop. Yet 
it is doubtful if the potentialities of the potato as a food for farm stock and 
particularly for pigs are fully appreciated by Irish Farmers. Again and 
again it has been shown that 4 lb. of cooked potatoes in a mixed pig ration 
is practically equivalent to 1 lb. of maize meal. Not only does this relation- 
ship hold in a normal mixed ration but feeding experiments conducted at 
the Department’s farms have shown that pigs whose ration consisted of 
upwards of 60 per cent, of potatoes, on a meal equivalent basis, and who 
consumed during the fattening period, an average of about a stone of potatoes 
per head daily, were fattened more economically than pigs in whose diet 
potatoes were entirely replaced by meals and compared favourably both 
as regards progress and quality with the latter animals. 

Equally good results have been obtained from the use of potatoes, supple- 
mented with separated milk and meal, in the feeding of poultry. 

c 

Yields exceeding 20 tons per statute acre have been obtained in the potato- 
growing districts of this country. Similar yields could scarcely be expected 
where growers have not reached the same degree of expertness, but with 
such heavy yielding varieties as Arran Banner the production of fourteen 
to sixteen tons per acre should present no serious difficulty, in other words 
the equivalent for feeding purposes of up to four tons of maize. 

In view of these facts the growing of potatoes on a largely increased scale 
is obviously desirable. Equally desirable is the proper storage of the potatoes 
and the prevention of loss in feeding value until they are required for use. 

In our climate potatoes may be stored in pits during normal winters 
without risk of damage by frost but, notwithstanding careful selection at 
time of pitting a certain amount of loss through decay and disease is inevitable. 
The most serious loss in feeding value takes place through sprouting in early 
spring. This can be partly prevented by frequent handling and removal of 
the sprouts but a stage arrives when it is no longer possible to preserve the 
tubers by ordinary means and on most farms the produce of one year’s crop 
is exhausted long before the following season’s crop is ready for use. Probably 
the most economical method of preserving potatoes to bridge this gap is 
by converting them into silage, in other words by cooking them and after- 
wards storing them for future use. While this applies particularly to the 



81 


sound tubers which are usually pitted immediately after lifting, the pre- 
servation of the waste potatoes at this time is also a matter oi importance. 
On farms where potatoes are grown in quantity and where lifting takes 
place in the space of a week or two, there becomes available a considerable 
quantity of small, diseased and damaged tubers which cannot be consumed 
at once and which frequently go to waste. These can be preserved in the 
form of potato silage. ‘‘ Black ” potatoes, i.e., those affected with blight, 
can be included with other “ waste ” potatoes but the silage should be made 
soon after they are lifted atid before deeay proceeds further. Frosted tubers 
may also be used before decay sets in. 

Farmers who have made grass ensilage are aware of the comparative 
simplicity of this operation and of the confidence with which the job is 
tackled after the early doubts have been surmounted. The making of potato 
silage is a much simpler operation and one which scarcely leaves room for 
failure. Certain conditions are necessary to ensure success but as already 
indicated potato silage is sim}>ly cooked potatoes stored away in a suitable 
receptacle until reejuired for use. 

It is usual to refer to this receptacle as a “ silo ” but this does not imply 
an elaborate or costly construction. Probably the best form of silo is a 
trench four feet deep and throe feet wide at the top, excavated on dry, sloping 
ground, and lincni preferably with concrete or, failing this, with rough slabs 
of wood. The trench sliould run in the direction of tlxe slope and should be 
so constructed that it is a few inches wider at the top than at the bottom. 
Although there is usually very little seepage from the potatoes a drainage 
opening sliould be provided at the lowest point mainly as an outk t for 
rainwater which may gain access to the pit when not in use. 

Where the trench is to be lined with concrete tlie lining, including the 
covering of the floor, should be at least 8 to 4 inches thick and the sides 
and ends should be raised a few inches above the level of the ground. The 
concrete may consist of 1 part of cement to 8 parts clean gravel and should 
be well tamped down at filling. In 6rder to prevent bulging as a result 
of the tamping, the forms or wooden framework employed in putting down 
the concrete should be strong and well braced. The concrete should be 
finished off with a light coat of fine cement jilaster. Ail corners and angles 
should be slightly rounded off. 

Potato silage in contact with earth or clay suffers considerable deterioration 
and it should not, therefore, be made in unlined pits. 

An existing farm building may be availed of to construct an inexpensive 
silo. The outer wall of the building, or perhaps the angle of two adjacent 
walls may be used and the required space provided by erecting the further 
necessary concrete walls to a height of three or four feet. Similarly a suitable 


V 
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container may be made indoors in a pen or loose box. Indeed an improvised 
silo can be constructed by placing a number of stout planks such as old railway . 
sleepers across a corner of a concrete pen or loose box and binding them firmly 
in position. The triangular space so provided will conveniently store a few 
tons of silage. Whether a new silo is being constructed or an existing building 
adapted for the purpose the inside walls should be plastered smooth and in 
all cases precautions should be taken to prevent ground water soaking into 
the silo. 

For ensiling small quantities of potatoes, wooden or metal barrels or any 
similar containers may be used provided they are elean and sound. 

The size of the silo will naturally depend on the quantity of potatoes 
available for treatment but it may be assumed that a cubic yard will hold 
approximately 15 cwt. of silage or that a sloping “ trench *’ or “ trough 
four feet deep and three feet wide, of the kind already described, will accomo- 
date in each yard of its lengtli, approximately one ton of silage. 

Soil contains many organisms which might set up decay in potato silage. 
They may possibly be destroyed in the cooking process but nevertheless 
the tubers should be thoroughly washed before cooking. In any event 
dirty potatoes produce an unattractive looking silage whereas when properly 
made it should both in appearance and otherwise bear comparison with 
freshly-cooked potatoes. 

After washing, the potatoes should be properly cooked, either by steaming 
or by boiling. The former method is applicable to larger farms where steam 
under pressure is available. Portable outfits consisting of potato washer 
steam generator and cooker have been provided for this purpose and although 
they may be difficult to procure in present circumstances. Co-operative 
Societies particularly in potato-growing districts might under normal condi- 
tions acquire one or more of these outfits on behalf of their members. Special 
farm wagons have been provided on the Continent for the steaming of potatoes , 
and the following particulars in this connection are of interest. 

“ The wagon consists of a long box on four wheels. A steam pipe, 
a foot longer than the wagon, is laid in the bottom of the wagon, extending 
about a foot beyond the tail board. The steam pipe consists of 1 inch 
gun-barrel piping, the inner end of which is closed and the end extending 
beyond the wagon fitted with a screw or coupling to take tlie steam 
pipe from the steam generator. Three rows of holes J inch in diameter 
and a foot apart are bored in the part of the pipe which lies inside the 
wagon. One row of holes is situated on each side of the pipe and one on 
top. The wagon is filled with the washed potatoes which are covered 
with thick, wet sacks. The top is closed with a stoutly made, well- 
fitting lid which is pressed down by means of chains stretched across^^ 
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it and attached at each end to the sides of the wagon. Stout wooden 
wedges are driven between the chains and the lid, to press the latter 
down firmly. The wagons require to be well constructed, preferably 
of tongued and grooved wood, to prevent waste of steam. The wagon 
filled with potatoes is brought to the steam generator (usually a creamery 
or potato alcohol factory) where the steaming is performed by attaching 
the steam pipe of the generator to that of the wagon and turning on 
the steam.” 

It is suggested that Co-operative Societies might have a few of these 
comparatively inexpensive wagons constructed for loan to members. Alterna- 
tively individual farmers might construct on similar lines a box measuring 
4' X 3' X 8' and capable of holding about a ton of potatoes which could be 
mounted on a hay bogie and brought to the steam generator at a creamery, 
etc. 

In the absence of more elaborate facilities cooking can be done with reason- 
able expedition in ordinary farm boilers or “ tip over ” boilers in quantities 
of about 8 cwt. at a time. Cooked in this way the potatoes should be well 
drained before being placed in the silo. 

Whatever method of cooking is adopted the potatoes should be placed 
in the silo while still hot and tamped in till they form a solid mass free from 
air spaces. 

Where the silo is of such dimensions that the filling will extend over a 
number of days it should be filled in sections, each section being filled in 
one day, A partition of boards should be placed across the silo and the 
section so partitioned off filled. The following day the partition can be 
shifted back the desired distance and filling resumed. 

The surface of the heap should be smoothed off and covered with wet 
sacks on top of which should be placed a layer of earth about six inches 
thick or other suitable covering. Where it is more convenient, boards 
may be laid close together on top of the sacks and well weighted dow^n with 
stones, etc. Where weighted boards are to be used the top of the silage 
requires to be level and the silo should not be filled above the level of the 
walls. In the case of trench silos, where a covering of clay will usually be 
the more convenient, the silage may be heaped up over the level of the silo 
and rounded off. 


Roof 

Potato silos constructed in the open require to be roofed to protect the 
silage from rain. In the case of trench silos the roof may take the form of 
a good covering of thatch fastened down in the usual way with scollops. 
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tamder twine or ligiit coir rope. For ovei^ground silos a lean-to roof of any 
codinary roofing material will usually be the most convenient type. 

Feeding 

Potato silage may be used for feeding purposes immediately after being 
made. As the main purpose is to preserve potatoes to meet the lean season 
from March to September when pig feeding is largely dependent on the use 
of imported maize it is assumed that generally speaking the silage would not 
be used for some time. It will, however, keep indefinitely and it may be 
fed to farm animals and to poultry just as would freshly cooked potatoes. 
It is similar to the latter in feeding value and because of the slight fermenta- 
tion which has taken place, is perhaps somewhat more appetising. 

As deterioration and the growth of moulds takes place in potato silage 
exposed to the air for some time, it is desirable that the quantity required 
each day should be removed from the whole of the exposed surface rather 
than from a portion only. 

Potato silage is a practical proposition in normal times. It is much more 
so at present having regard to the cost of the concentrated foods for which 
it may so readily be substituted in the feeding of farm stock but particularly 
pigs and poultry. 

Farmers who have potatoes available for stock fe*eding from the present 
season's crop are, therefore, strongly advised to make arrangements for 
ensiling such portion of them as cannot be used during the early winter. 
It is also suggested that an increased area should be devoted to the potato 
crop during the coming season with the same object in view. 


(Issued as Special Leaflet No. 9). 
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NOTES ON THE EMERGENCY POWERS 
(No. 53) ORDER, 1940, as amended by the 
Emergency Powers (No. 53) Order, 1940, 
(Amendment) Order, 1941, relative to Culti- 
vation of Land in 1941 


1. The Emergency Powers (No. 53) Order, 1940, as amended, provides, 
subject to certain exce])tions which are mentioned in paragraphs 10 and 11 
of these Notes, that every occupier of ten or more statute acres of arable 
laud shall in 1941 cultivate, in accordance with proper metliods of hus- 
bandry, an area equivalent to at least one-fifth of such land. 

2. The Order takes effect notwithstanding any covenant, agreement, 
condition or provision as to the user of the “ holding ” and no such covenant 
etc., sliall operate so as to penalise, impede or interfere with the cultivation 
rcquircfl by the Order. Land let on the eleven months’ system comes under 
the Order and the obligation to cultivate the recpiisite area in respect of such 
land lies on the person rated or liable to be rated for it, or, if he is absent 
from the State, on such other person as is authorised to make lettings on 
his behalf. 

8 . Definition of Occupier, — An occupier is defined as the person w^ho is 
rated or liable to be rated in respc'ct of the land. If, however, the person 
so rated or liable to be rated is absent from the State such other person as 
is authorised by him to make lettings on his behalf is regarded as the occupier 
for the purposes of the Order. 

4. Definition of Holding, — For the purposes of tlie Order an occupier's 
“ holding " means all the arable land (i.e., land capable of being tilled) in 
his occupation in the State. If he has two or more farms he must cultivate 
at least one-fifth of the total area of arable land comprised in all the farms 
but the selection of the farm or farms for the performance of the requisite 
cultivation is left to his discretion. 

5. Arable Land , — ‘‘ Arabic ” means capable of being tilled. Building 
lands, if arable, come therefore within the provisions of the Order as do also 
demesnes, save parts thereof on which timber would interfere with the 
cultivation or harvesting of crops. 


6, ^ion-arable Land , — The following are examples of land which will 
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be regarded as non-arable and, therefore, not within the scope of the Order ; — 
rough mountain grazing, unreclaimed bog, sand dunes, land regularly subject 
to flooding, land under timber, land recently planted for forestry purposes 
and land on which the cultivation and harvesting of crops would be interfered 
with by timber. 

7. Meaning of “ Cultivation ” or Tillage.'"'' — Cultivation or tillage 
comprises ploughing together with the subsequent operations necessary 
for the production and harvesting, in 1941, of a crop in accordance with 
proper methods of husbandry It should, however, be observed that, for 
the purposes of the Order (i) the growing of rape does not rank as cultivation ; 
(ii) land sown with oats, barley or wheat and also with grass seed or with 
grass and clover seeds will be held to be cultivated, but if it is sown only 
with grass seed or only with grass and clover seeds, it will not be regarded 
as cultivated, and (iii) first or second year’s rotational grass, whether mown 
or grazed, does not rank as a cultivated crop. Apart from these limitations 
the choice of crop to be grown on land cultivated in compliance with the 
requirements of the Order is left to the discretion of the occupier. Moreover, 
any part of a bolding sown in 1940 witli a Winter cereal for harvest in 1941 
will be regarded as having been sown in 1941. 

8. Orchards. — ^Orchards, if properly planted and managed, will be re- 
garded as cultivated but lands which are in grass and on which the fruit 
trees are unreasonably wide apart or on which the fruit trees Iiave not received 
attention as regards spraying, etc., will not be regarded as cultivated. 

9. Conacre tillage and allotments. — If an occupier arranges for the cultiva- 
tion of his holding in 1941 either in conacre or by allotment holders such 
cultivation will, for the purposes of the Order, be regarded as cultivation 
by the occupier. 

10. Exceptions or exemptions. — ^As indicated in paragraph 1 of these 
Notes the Order does not apply to a holding ” comprising less than ten 
statute acres of arable land (see also paragraph 4 of tliese Notes). Neither 
does it apply to a “ holding ” which is or forms part of a public park, public 
recreation ground or an aerodrome. Occupiers of such lands are, therefore, 
under no legal obligation to cultivate any part thereof, and it is not neces- 
sary for them to make application for exception. 

11. Permissive exceptions or exemptions. — The Minister for Agriculture 
may, on the application of the occupier, declare a “ bolding ** or a part 
thereof to be excepted from the provisions of the Order if he is satisfied 
that the entire holding ” or a part thereof 

(a) is required in the year 1941 for the purpose of carrying on of an 
industry other than agriculture, and that its use for such purpose 
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would be of greater service in national interests than its culti- 
vation, or 

(6) has been required and regularly used in the year 1940, and is 
required in the year 1941 for the accommodation, for periods 
not exceeding ten days at a time, of stock, intended for disposal 
at auctions, fairs or markets, or for shipment, or for the accommod- 
ation, as aforesaid, of stock held over from auctions, fairs or 
markets, or 

(c) has been required and regularly used in the year 1940, and is 
required in the year 1941 for the accommodation of cattle or 
sheep intended for slaughter within fifteen days of their being 
accommodated on such holding, or 

(d) has been required and regularly used in the year 1940, and is 
required in the year 1941 for the maintenance of a stud of high- 
class thoroughbred horses consisting of breeding animals, foals, 
and yearlings, or 

(e) has been regularly used in the year 1940 as the track of a race- 
course or as a paddock, ring or other enclosure, adjacent to the 
stand or stands of a racecourse, and is required for that purpose 
in the year 1941, or 

(/) has been required and regularly used in the year 1940 as a track 
for the training of racehorses by a trainer licensed as such by 
the Turf Club or the Irish National Hunt Steeplechase Committee, 
and is required for that purpose in the year 1941, or 

(g) has been regularly used by an agricultural or industrial Society 
as their Show Grounds, and is required for that purpose in the year 
1941, or 

(h) is let for the year 1941 to, or is owned by, a club, the main object 
of which is the promotion amongst its members of any outdoor 
game played between two or more persons, which is affiliated to 
or recognised by the governing body of that game in Ireland, 
and has been regularly used by such club for the playing of such 
game in the year 1940, and is required by such club for that purpose 
in the year 1941, or 

(i) has been used by a college or school in the year 1940 as a playing 
field, and is required for that purpose in the year 1941. 

12. ApplicaHm for declaration of exception , — ^Applications for declaration 
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ot exception must be made not later than 2nd December^ 1940» on Form TX 
which may be obtained from the Department. Where an applicant is a 
company, club or other association the application may be made by the 
Cliairman, Secretary, or duly authorised agent. In many cases, lands used 
for industrial purposes or as an accommodation or butcher’s paddock, a 
sports ground, playing field or show ground constitute the entire “ holding ** 
and comprise less than ten statute acres of arable land. In such a case the 
lands do not come within the scope of the Order and no application for their 
exception is required. If, however, lands so used form only part of the 
“ holding ” or include ten statute acres or more of arable land, a declaration 
of exception must be sought by the occupier if he desires relief from his 
obligation under the Order to till at least one-fifth of all the arable land 
in bis occupation. The onus of proof that land should be excepted from the 
provisions of the Order lies on the occupier and he will not be relieved of his 
obligation to eultivate simply by the fact that he has made an application 
for exception. 

18. Lands not used for the purpose for which they were eaxepted, — A de- 
claration of exception is, of course, only valid in case the lands are used in 
1941 for the purpose for which the declaration is granted. An occupier who 
obtains a declaration of exception in respect of all or a portion of his lands 
but who does not use them in 1941 for the purpose for which they were 
excepted must therefore till them, or till in respect of them, to the extent 
prescribed by the Order. 

14. Requirement of the Order m case part of a “ holding ” is accepted, — If the 
Minister has declared that a portion of a “ liolding ” comes within one or 
more of the exceptions set out in paragraph 11 of these Notes, the acreage 
to which the Order applies is the arable land comprised in the residue of the 

holding.” Thus, for example, a person occupying one hundred acres 
of arable land, of which thirty acres are excepted, would, for the purposes 
of the Order be reg'arded as occupying not more than seventy acres of arable 
land. If, after allowing for the excepted portion, the residue of arable land 
in the “ holding ” does not amount to at least ten statute acres no part of 
the “ holding ” need be cultivated in order to comply witli the requirements 
of the Order. 

15. Inspection of lands. — Any person duly authorised by the Minister 
for Agriculture may, for the purposes of the Order, enter on and inspect 
any land and no one may lawfully obstruct or interfere with any person so 
authorised when he enters on or is inspecting the land. 

16. Penalties for non-compliance with the provisions of the Order. — ^Failure 
on the part of an occupier to comply with the provisions of the Order consti- 
tutes an offence under the Emergency Powers Act, 1989, (No. 28 of 1989) 
and renders him liable to a fine of up to £109 or, at the disorel^n oi the 
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Court, to imprisonment for a term of up to six months or to both such fine 
and such imprisonment. 

Moreover, if, on or after the 14th day of February, 1941, the Minister for 
Agriculture is satisfied that an occupier has not taken reasonable steps 
towards cultivating one-fifth of his holding, the Minister may enter on the 
land and cultivate it or any part tliercof or arrange for any person to do so 
on such conditions as the Minister may direct. 
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REPORT OF THE SEED PROPAGATION 
DIVISION, 1940. 

As in previous years the bulk of the barley propagations and other investi- 
gational work was carried out at tlie Cereal Station, Ballinacurra, Co. Cork, 
in close collaboration with Messrs. A. Guinness, Son & Co., Ltd., at whose 
Experimental Maltings, the malting Tests were conducted. The work 
consisted of the usual pure line propagations, large scale variety, half driU 
strip and other experiments. 

Pure line propagations of Black Tartary Oats were maintained at the 
Cereal Station and extension plots of Victory II and Ardri were grown in 
the neighbourhood of Ballinacurra. 


WEATHER CONDITIONS. 

The weather during January was dry, but exceptionally frosty, conse- 
quently little field work could be done. In February heavy rains were 
experienced, the rainfall for tl)e month amounting to almost six inches. 
March being dry and harsh enabled field cultivations to be pushed ahead. 
Cereal sowing became general as the month progressed. The earlier weeks 
of April were also harsh and cold ; drying winds and night frosts during 
this period did considerable damage to some crops. The latter half of the 
month was warm and mild with frequent showers which resulted in very 
much improved crop growth. During May and June a prolonged drought 
occurred. In spite of this, however, crops in general made satisfactory progress. 
July was warm, but showery, and in many instances early sown cereal crops 
were harvested towards the end of the month. August and September 
were notably dry and warm consequently the harvesting and storage of 
cereals were completed, under ideal conditions, much earlier than normal. 
The yield and quality of all grain crops were reported to be exceptionally 
good. 


BARLEY. 

The method adopted in 1929 in the selection of Spratt-Archer 87 No. 8 
was again adopted in the selection of Spratt-Archer 87 No. 8 and Spratt** 
Archer 87 No. 4. This method consists of sowing five grains from every 
fifth plant of a single line in the preceding year. The pure line is thus composed 
of twenty-five, five grain lines. Each of the other varieties was propagated 
by taking the requisite amount of seed from the single line grown in 1989. 
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In addition to the pure lines mentioned above, fifty single plant selections 
'Were cultivated in the Old Cage at the Cereal Station, Ballinacurra. 

These were as follows : — 

Spratt- Archer 87/6, Spratt- Archer 87/6 No. 7, Spratt Archer 87 No. 3 H.9, 
Spratt- Archer 37/9, Archer Goldthorpe 4/5/1, Spratt, Archer, Goldthorpe, 
Old Irish, Burton Malting, Victory, D.S.K. Binder, Plumage-Archer, Duck 
Bill, Hybrid No. 1 C, Hybrid No. 4 A, Hybrid No. 4 B. 1, Hybrid No. 7, 
Black Himalayan, Black Russian, Kenia, Neils Franchen, Naked Barley, 
Golden Archer 1, Golden Archer 2, Goldberg, Spratt- Archer 37 No. 4 x 
July Six-Rowed 16/2, Spratt- Archer 37 No. 3 x Victory I, Spratt- Archer 
87 No. 3 X Victory 2, Spratt-Archer 37 No. 3 x Victory 5, Glabron, Pearl, 
Donegal Six-Rowcd, July Six-Rowed, Beaven’s F. 112, Beavcn’s 49/14/8, 
B, 244, Hybrid 4 B. 1 x Golden Archer 1, Spratt-Archer 37/9 x Golden 
Archer 2 (Bulk), Spratt-Archer 87/9 x Golden Archer 2 No. 1, Spratt-Archer 
87/9 X Golden Archer 2 No. 2, Spratt-Archer 37 No. 8 H. 9 x Golden Archer 
2 (Bulk), Spratt-Archer 87 No. 3 H. 9 x Golden Archer 2|, Spratt-Archer 
87 No. 8 H. 9 X Golden Archer 2|, Spratt-Archer 37 No, 3 H. 9 x Golden 
Archer 2 No. 2, Spratt-Archer 37 No. 3 H. 9 x Hybrid 4 B. 1 (Bulk), Spratt- 
Archer 37 No. 3 H. 9 x Hybrid 4 B. 1 No. 1, Spratt-Archer 37 No. 3 H. 9 
X Hybrid 4 B. 1. No. 2, Tschermack Brewing, Maja. 


Garden Plots were propagated in Rosehill North Paddock. 

Spratt-Archer 87 No. 8 (25 lines). 

Archer. 

D.S.K. Binder. 

Kenia. 

Golden Archer 2. 

Spratt-Archer 37 No. 4 x July Six-Rowed 16/2. 
Spratt-Archer 87 No. 8 H. 9. 

Spratt-Archer 87 No. 8 x Victory 1. 

Spratt-Archer 87 No. 8 x Victory 2. 

July Six-Rowed. 

Hybrid 4 B. 1 x Golden Archer 1. 

Spratt-Archer 87 No. 8 H. 9 x Golden Archer 2 (Bulk). 
Spratt-Archer 87 No. 8 H. 9 x Golden Archer 2, No. 2. 
Spratt-Archer 87 No. 8 H. 9 x Hybrid 4 B. 1 (Bulk). 
Spratt-Archer 87 No. 8 H. 9 x Hybrid 4 B. 1, No. 2. 
Spratt* Archer 87/9 x Golden Archer 2 (Bulk). 
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Spratt-Archer 87/9 x Golden Archer 2, No. 1. 
Spratt-Archer 87/9 x Golden Archer 2, No. 2. 
Tschermack Brewing. 

Maja. 

Spratt-Archer 87 No. 8 H. 9 (Smooth Rachilla). 


Field Plots of the following varieties were grown at Ramhill South Farm : — 


July Six-Rowed. 

Spratt-Archer 87 No. 8. 

Archer. 

Golden Archer 2. 

Spratt-Archer 87 No. 4 x July Six-Rowed 16/2. 
Hybrid 4 B. 1 x Golden Archer 1. 

Kenia. 

D.S.K. Binder. , 


First Pedigree Plots were sown on the farm of J. H. Bennett, Ltd., at 
Ramhill South Farm. 


Spratt-Archer 87 No. 8 . . . . . . 4 acres. 

July Six-Rowed . . . . . . 1 acre. 

Golden Archer 2 . . . . . . 1 „ 

Archer . . . . . . . . 1 „ 

Spratt-Archer 87 No. 4 x July Six-Rowed 16/2 1 „ 
D.S.K. Binder . . . . . . • • i n 


The produce of these plots will be available in 1641 for further pn^gations 
and Large Scale Variety Experiments. 
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Second Pedigree Plots of Spratt- Archer 37 No. 8 were grown under contract 
with the following farmers in the neighbourhood of Ballinacurra : — 


Brh, Sts. 

M. Kelleher, Geragh, Ballinacurra . . . . . . 6 4 

R. Scanlon, Geragh, Ballinacurra . . . . . . 6 0 

P. McCarthy, Castleredmond, Ballinacurra . . . . 8 2 

J. Leahy, innegrega, Ballinacurra . . . . . . 5 6 

P. Wallace, Ballinabointra, Carrigtwoliill . . . . 5 0 

Total . . 25 12 


The produce of these plots wiil be available for distribution as nucleus 
stocks of pedigree seed in the spring of 1941. 

For a number of years the Department has had in operation a scheme 
under which nucleus stocks of Pedigree Spratt- Archer barley are distributed 
each year to members of the Irish Maltsters’ Association and others interested 
in seed barley distribution. Those who obtain such stocks undertake 
to have them grown witli reliable farmers ; to buy the produce, if suitable 
for seed purposes, and distribute it to growxTs in the following season. Under 
this Scheme 4()2j barrels of S})ratt- Archer 37 No. 3 were distributed to the 
following : — 


Brls. Sts. 


Messrs. Minch, Norton & Co., Ltd., Athy . . . . 50 — 

Messrs. Minch, Norton & Co., Ltd., Stradbally . . 18 ■— 

Messrs. Minch, Norton & Co., Ltd., Nenagh . . . . 18 — 

Messrs. Minch, Norton & Co., Ltd., Bagenalstown .15 — 

Messrs. Minch, Norton & Co., Ltd., Barracore . . 14 

Messrs. Robert Gibncy & Co.,Xtd,, Maryboro’ . . 10 — 

Messrs. The Birr Maltings, Ltd., Birr . . . , 10 — 

Messrs, F. A. Waller & Co., Ltd., Banagher . . . . 12 — 

Messrs. George Read & Co., Ltd., Roscrea . . . . 11 — 

Messrs. The North Tipperary Maltings, Ltd., Nenagh . . 18 — 

Messrs. A. J. Reeves, Ltd., Athgarvan, Co. Kildare , . 5 — 

Messrs. J. & A, Tarleton, Ltd., Tullamore . . . . 10 — 

Messrs. P. & H. Egan, Ltd., Tullamore . . . . 25 — 

Messrs, D. E. Williams, Ltd., Tullamore .. ..80 — 

Messrs. N. Hardy & Co., Ltd., Dundalk . . . . 10 — 
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Messrs, W, J. O’Keeffe & Sons, Faythe Maltings, Brls. Sts. 


Wexford . . . . , , . . . . 10 — 

Messrs. Joshua Watson & Co., Ltd., Leighlin Bridge . . 10 — 

Messrs. Joshua Watson & Co., Ltd., Carlow , . . . 20 — 

Messrs. Beamish & Crawford, Ltd., Cork . . . . 10 — 

Messrs. Cairnes, Ltd., Drogheda . . . . . . 15 — 

Messrs. E. Smithwick & Sons, Ltd., Kilkenny . , 7 — 

Messrs. R. Perry & Sons, Rathdowney . . . . 8 — 

Messrs. J. H, Bennett, Ltd., Ballinacurra, Co. Cork . . 10 — 

Messrs, Latchford & Sons, Tralee . . . . . . 6 8 


Total .. 402 8 


In addition to the above, the following quantities of Seed Barley were 
also distributed : — 

D,S,K, Binder. Brh\ Sts. 

To the Agricultural School, Athenry, Co. Galway .. G 15 

JiUy Six- Rowed, 

To the Agricultural School, Athenry, Co. Galway . . 7 12 

All seed sown at the Ballinacurra Cereal Station and all seed distributed 
therefrom were treated with Agrosan })owder. 


INSPECTION OF GROWING CROPS FOR SEED PURPOSES. 

In order that those who co-operate in the Scheme for the Distribution 
of Pedigree Spratt- Archer seed migJit have information regarding the suita- 
bility of the produce foi* seed purposes the Department arranged to have 
the crops which were grown for this purpose inspected by the Agricultural 
Instructors before harvest. For inspection purj)oses the crops were divided 
into three classes : (1) Crops grown from seed obtained from Ballinacurra 
in 1940 ; (2) Crops grown from seed which was the produce of seed obtained 
from Ballinacurra in 1939 and (8) Crops grown from commercial seed of 
Spratt-Archer 37 No. 8. As regards (3), inspections were only made in those 
cases where the Maltsters concerned were of opinion that they would not 
have sufficient seed otherwise and so required inspections made of the most 
promising crops grown from commercial stocks. 
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A total of 4,955^ statute acres was inspected, of which 4,401 f acres were 
reported as likely to produce grain suitable for seed purposes if properly 
harvested. Of the 628^ acres inspected under category (1) none was rejected. 

In category (2) 2,986 acres were inspected and 418f acres or 14.09 per 
cent, were rejected. The rejections were chiefly due to other barleys having 
been sown in the same field, poor crops, smut and the presence of an undue 
amount of oats and wheat. Under category (8), 1,896 acres were inspected 
and 140 J acres or 10.85 per cent, were rejected for the same causes as in 
category (2). 

From the number of crops rejected it is ai>i>arent that some distributors 
did not take sufficient care in the selection of growers and in liaving the seed 
properly treated with a fungicidal dressing before it was desi)atchcd to 
growers. It is desirable that firms co-operating in this scheme should exercise 
care in selecting growers and in treating the seed witli a suitable powder 
dressing before it is des]iatchcd to the growers. 


LARGE SCALE BARLEY VARIETY EXPERIMENTS. 

These experiments were carried out at ten centres in seven counties, 
one each in Counties Cork, Tipperary, Kilkenny, Kildare and Louth, two in 
Offaly and three in Wexford. The seed used for the experiments was the 
produce of the First Pedigree plots established at the Cereal Station, Ballina- 
curra, Co. Cork in 1989. The area of the plots throughout one statute 
acre, and the seeding was at the rate of 10 stones per statute a(Te. All the 
seed was dressed with Agrosan pow^der at tlie rate of 8 ozs. per barrel of seed. 
The four varieties sown at all centres were Spratt-Archer 87 No. 8, Spratt- 
Archer 87/6 No. 7, Spratt-Archer 37 No. 4 x Jidy Six-Rowed 16/2, and 
Golden Archer 2. 

Sowing conditions were favourable, and all plots were sown by 12th A]>ril. 
At all centres the seed germinated well itnd at the end of May then* was a 
good braird on all plots. Notwithstanding the unusually dry season very 
good crops were produced at the majority of the (»entres. 

At several centres the variety Spratt-Archer 37/6 No. 7 which ripened 
seven to nine daj^s earlier than the other varieties, was much damaged by 
birds ; the plot at tlie Kilkenny centre suffered most in this n‘S])c(!t. All 
plots were free from lodging. The straw was of average length at most 
centres. 

The names and addresses of the growers, the nature of the soil and sub-soil, 
the crops which w^ere grown in the two previous years and the dates ot‘ sowing 
and harvesting are set out in Table I. 
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TABLE 1. 

Large Scale Barley Variety Experiments, 1940. 

Centre I Name and Address of Grower I I>escriptton of I Previous I Date of Date of 




^il 

1 Crops 

Sowing 

Harvesting 

1 

Wm. Tait» Rostdlan, Co. Cork 

! 

Medium Loam 
Sub-soil, Shale 

1938 Oats 

1039 Beet 

23/8/40 

8/8/40 

10/8/40 

2 

J. Bryan, Dunbcll, Kilkenny . . 

Deep Loam 
Sub-soil, Limestone 

1038 Roots 

1039 Wheat 

8/4/40 

16/8/40 

29/8/40 

8 

P. Byrne, Baliygrangaxis, Wexford 

Sandy Loam 
Sub-‘»oil, (f ravel 

1038 Barley 

1039 Beet 

80/8/40 

1/8/40 

7/8/40 

4 

M. P* Minch, Rockhekl, Athy 

Deep Loam 
Sub*5ioiJ, Gravel 

1938 Barley 
1039 Roots 

11/3/40 

1/8/40 

8/8/40 

6 

M. Howlett, Ramsgrange, Wexford ... 

Stiff Loam 

Sub-soU Shale 

1038 Grass 
1939 Grass 

27/8/40 

14/8/40 

20/8/40 

6 

D. Morris, Toniaburra, Enniscorthy . 

i 

Shale Loam 

Sub-soil Shale 

1938 Oats 

1989 Roots ! 

2/4/40 

10/8/40 

17/8/40 

7 

M. Carroll, Belleen, Nenagh 

Strong Loam 
Sub-soil, Linioslouej 

1038 Wheat 
1030 Roots 

0/4/40 

24/8/40 

28/8/40 

8 

W. Watkins, Portal, Birr 

! 

Light Loam | 

Sub-soil, Limestone 

1938 Oats 

1039 Roots j 

5/4/40 

14/8/40 

20/8/40 

0 1 

D. O’Brien, BalHiiamore, Tullamorc 

Gravelly Loam 
Sub-st^il, Lmicstone 

1038 Wheat 1 
1030 Roots 

4/4/40 

14/8/40 

23/8/40 

10 

Mrs. Segrave, Dunany, Puuleer 

Strong Loam 
Stib-soil, Gravel 

1038 Wheat ! 
1030 Roots 1 

12/4/40 

30/H/40 

2/0/40 
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In Table II are set out the weights of grain per statute acre, the commercial 
value of the grain as determined by independent valuers, and iJie total 
value of the grain, including the screenings, which were valued at 6d. per 
stone throughout. ^ 

The results set out in Tabic II show that Spratt-Archer 37 No. 3 gave the 
highest yield at eight centres, Golden Archer 2 being superior at the Tipperary 
and Kilkenny centres. Spratt-Archer 37/6 No, 7, although it suffered most 
from damage by birds, was superior in yield to Spratt-Archer 37 No. 4 
X July Six-11 owed 16/2. The latter variety gave the higher yield at 
only four of tlie ten (lentrcs. 


o 



Large Scale Barley Variety Experiments, 1940. Yield and Value of Grain 

per Statute Acre. 
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‘Screenings valued at 6 pence per stone. 



Large Seale Variety Experiment, 1940. Analysis of Produce. 
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Avfr^ge 56.(1 17 2 40 7 1 41 f»r> 3 16 3 41 7 1 46 m7 | 17 0 414 1 -12 . 55.1 17.2 40.2 1.46 
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The results of the analyses of the produce for the various plots which 
are set out in Table III show that Spratt-Archer 87 No. 8 again had a lower 
percentage of nitrogen than any of the other varieties under trial, thus 
indicating its continued superiority as a malting barley. The average results 
set out in this Table also show tliat the moisture content was unusually 
low while the bushel weight and 1,000 corn weight were much higher than 
normal. 

HALF DRILL STRIP EXPERIMENT. 

In this experiment, which was carried out on the farm of Messrs. John 
H. Bennett, Ltd., the produce of the 1989 Field Plot of Spratt-Archer 87 
No. 8 was tested against the produce of the Second Pedigree Plot of the 
same variety, the object being to ascertain if the younger generation was 
maintaining the desirable qualities of the older generation. The trial con- 
sisted of twenty-two strips of each generation under test, a strip being 
half the width of the sowing machine. 

To ensure even sowing, the seed in each half of the corn drill was changed 
over for the sowing of the second half of the experiment. 

The results which are set out in Table IV show tlxat the returns from the 
two generations arc very similar. 
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TABLE IV. 


Half Drill Strip Experiment, 1940. 



Field Plot 



Second Pedigree 




Bt. 

lb. 

st 

lb. 

a . . 


a 

2.5 

B a 

0 

C .. 


2 

la 

b 2 

12 

c , , 


2 

11 

D 2 

11.5 

E 


2 

11.5 

d 2 

ia.5 

c . . 


2 

10.5 

F . . . . . . . 2 

9.5 

G .. 


2 

9.5 

f .... .2 

9 

K * • 


<> 

12 

II .2 

8 

T . . 


2 

5.6 

h 2 

9.5 

i 


2 

5.5 

J . . . . 2 

1) 

K .. 


2 

0 

j ... 2 

8 

k .. 


2 

13 

1, .2 

11 

M .. 


2 

11.5 

1 .2 

10 

in . . 


2 

10 

N , . 2 

9 

P .. 


2 

5 

n . . . .. 2 

8.5 

P •• 


2 

5.5 

Q .2 

S 

U .. 


2 

10 

q 2 

9 

r 


2 

12 

S . . . 2 

9.5 

T . 


2 

9.5 

s .... 2 

9.5 

t . . 


2 

11.5 

V . ..2 

10 

W .. 


o 

7.5 

V . . . . . 2 

8 

w . , 


2 

11.5 

X .2 

0 

V .. 


2 

10 

X 2 

5.5 


Total 

51) 

12 

Tot.vl .. 58 

12 


AVHUAGt: . . 

2 

10.09 

Avi.i:A(;i:. . 2 

9.45 

Avcru;;c Moisture 

la 

6 

Average Moisture % . . ia.5 

Avenigc Nitrogen % 

1.27 

Average Nitrogen % .. 1. 

27 

Average Weight of 1 ,000 corns 



Average \Vciglit of 1 ,000 Coi ns 


(grnis.) 

08.9 

(grins.) . . . , . . ao.O 

Relative Malting Quality 

100.0 

Relative Malting Quality .. 100.1 
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SMALL St’ALK QUANTITATIVE EXPEKIMENT, 1040. 

This experiment was conducted in the Cage at the Cereal Station. Eight 
varieties were included and were sown in a series of randomised blocks. 
There were fourteen replications of each variety. 

The varieties included were : Spratt-Areher S7 No. S, Kenia, Maja, D.S.K. 
Hinder, Hybrid, 4 B. 1 x Golden Archer 1, Spratt-Arclier 37 No. 8 H. 9 x 
Golden Archer 2 (Bulk), Spratt-Areher 37 No. 3 IT. 9 x Hybrid 4 B. 1 (Bulk), 
July Six-Rowed. 

The re.sults are set out in Table V. 

Last year the standard variety S])ratt-Arcber 37 No. 3 gav(? the best 
yield. This year it is the lowest of all, although it is second higlu'st in quality. 
The varieties Kenia and Maja gave the liighcst yields, but th<‘ir respective 
malting quality was low. 
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TABLE V. 

Small Scale Quantitative Experiment, 194«(). 


Average of Fifteen Plots, 


Variety 

Wciijht 

ot 

Lars 

i Weifjfht 
of 

Grain 

Ni- 

j ti oj?pn 

1 % 

Weight 

of 

1,000 
Ctu ns 

Relative 

Malting 

Quality 

Maja . . . i 

2(M)31 

170 38 ’ 

1 37 

30 1 

06 8 

Kenia . . ... . ' 

212 34 

17021 

1 47 

41 1 

OHS 

Hybrid 4 B 1. x Golden Archer 1 

187 75 

140.48 

1 51 

413 

00 8 

1 

Spratt-Aichrr 37 No. 3 x Hybrid 4 B.l 
(Hulk) 

172 21 

134.32 

1 42 

40.3 

! fW 4 

Spratt Archer 37 No. 3 H 1) x Golth-n j 
Archer 2 (Bulk) . . . 1 

184 52 

133 00 

1 .37 

40 3 

101 4 

D. S. K. Binder 

178 25 

132 00 1 

1 52 

! 40 f> 

08.3 

July Si.x-Rovved . 

158 40 

126 04 

1 .58 

20 6 

0? 3 

Spratt-Archer 37 No 3 

173.50 

125.2 

1 30 

1 

30. l" 

100 0 
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OATS. 

Pure Line : — A single plant selection and a garden plot of Black Tartary 
oats were grown at the Cereal Stiition in order to retain a pure line stock 
of this variety. 


DEPARTMENT’S EXTONSION PLOTS. 

In order to have available stocks of pedigree seed oats for mercharits and 
others interested in the distribution of pedigree seed, stocks of Victory II 
and xirdri oats w^ere grown under agrccnient with selected farmers in the 
neighbourhood of Ballinaciirra. Ihcse stocks were grown, harvested, and 
threshed under the Department’s supervision. Tlic produce was kiln-dried, 
cleaned and made available for distribution in the spring of 1041. 

The following are the names and addresses of growers, togctJier with 
the acreage and amount of seed sown : — 


VICTORY II. 

J. O’Reilly, Ballinabointra, Carrigtwohill 
R, Scanlon, Goragh, Rallinacurra, Co. Cork 
T. Twomey, Ballintubber, Carrigtwohill, Co. Cork 
M. Kelleher, Geragh, Ballinaeurra, Co. Cork 
J. J. Smyth, Violet Hill, Cloyne, Co. Cork 
Wm. Tait, Hermitage, Rostcllan, Co. Cork 


Acres Brls. Sts, 

a a 0 

4 8 

5 5 10 

(> 0 12 

11 i ia 2 

ai a 6 


Total . . aa ar 2 


ARDRI. 

Wm. Tait, Ruckstowii, Rostellan, Co. Cork 

R, Barry, Broomfield, Midleton, Co. Cork 
J. Barter, Inchiquin, Killeagh, Co. Cork 
J. Hegarty, Ballinbeg, Rostcllan, Co. Cork 
P, O’Keeffe, Ardra, Rostcllan, Co. Cork 

S. Noithridge, Ballymucslincy, Midleton, Co. Cork 


Acres Brls, Sfs, 

7 8 

8 0 2 

11 12 8 

(> 6 12 

5 5 10 

0 8 12 


Total . . 48 49 2 


SCHEME FOR THE DISTRIBUTION OF PEDIGREE STOCKS OF 

SEED OATS. 

Undei" the Department’s Scheme nucleus stocks of pedigree Victory 11 
and Ardri, which were propagated in the Ballinaeurra district in 1989, 
were distributed to Seed Merchants and others in the spring of 1940. 
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These pedigree stocks were supplied to mercliants on condition that 
they would undertake to have the seed grown by reliable farmers, to purchase 
the })roducc, if suitable, and to retain it for seed purposes. In order to 
facilitate mcTchants, the Departnunt arranged for tlie ins])ection by the 
Agrieidtural Instructors of ilie growirjg crops. Ke]>orts rct'cived at tlie end 
of ilie 1040 season indicated that in practically all cases tlie cro})s grown 
from the pedigree seed were likely to }'roducc grain suitable for seed purposes. 
Consequently merchants who ))arti(‘i])atcd in tfiis Sehem(‘ and wdio took 
su Ifieient care in the s(ilee1ion of grow’ers and in tlie subsc(pieiit handling of 
the [iroduee, have large stocks of higli-elass liomc-growTi seed crats available 
for st>v^illg in the S])ring of 1941. 

Under the above Scheme, foundation stricks of pedigree seed oats were 
supplie'd to the following in li)40 : — 


VICTORY II. 

TJio Superintendent, Agricultural Seliool, Athenry. 

The Sujierintendcnt, Agricultural Seliool, Clonakilty. 
llio Superiutcndenl, Agricultural Sehoob Rallyhaisc. 

Messrs. Minch, Norton & Co., Idd., Ragcnalstown. 
liisavaird Co-op. Creamery, Ltd., Clonakilty, Co. Cork. 

Messrs. H. Good, I^td., Kinsalc, Co. Cork. 

Messrs. J. Callaghan & Sons, Glainvorth, Co. Cork. 

Messrs. McKenzies & Sons, Ltd., Cork. 

Messrs. M. Kellehcr & Sons, Ltd., Tralee, Co. Kerry. 

Messrs. Latehford & Sons, Tralee. 

Messrs. M. Rowan & Co., Dublin. 

Messrs. Wm. Drummond & Sons, Dawson Street, Dublin. 
Messrs. F. A. Waller & Co., Ltd., Banagher. 

The Birr Maitings, Ltd., Birr, Offaly, 

Messrs. D. & E. Williams, Ltd., Tullamorc, Offaly. 

Messrs. N. Hardy & Co., Ltd., Dundalk. 

Messrs. O’Hara & Ryan, Ltd., Nenagh, Co. Tipperary. 

The Bride Valley Stores, Tallow, Co, Waterford, 

Dungarvan Co-op. Creamery, Ltd., Dungarvan, Co. Waterford. 
Mr. D, Daly, 4 Earl Street, Mullingar, 

Enniscorthy Co-op. Agricultural Society, Ltd., Enniscorthy. 
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Messrs. Hopkins & Sons, Ltd., Wicklow. 

Messrs. Suttons & Sons, Cork. 

Messrs. John H. Bennett, Ltd., Balliiuicurra, Co. Cork. 
Irish Sugar Beet Growers’ Association, Ltd., Carlow. 


ARDIU. 

Tlic Superintendent, Agricultural School, Athenry. 

The Superintendent, Agricultural School, Clonakilty. 

Mr. Ml. Hand, Berries, Athlone. 

Mr. A. Finerty, Convent Farm, Roscommon. 

Mr. J. Mce, Coolderny, Athleague, Roscommon. 

Mr. J. Mannion, Ballyline, Curraghboy, Athlone. 

Mr. E. C. Byrne, Sallowgrove, Curraghboy, Athlone. 

Messrs. Minch, Norton & Co., Ltd., Bagenalstown. 

t 

Messrs. Graigue Cullen, Corn and Coal Co., Ltd., Carlow. 

Messrs. E, McLysaght’s Nurseries, Mallow, Co. Cork. 

Messrs. M. Kelleher & Sons, Ltd., Tralee, Co. Kerry. 

Messrs. M. Rowan & Co., Ltd., Dublin. 

Messrs. T. McKenzie & Sons, Ltd., Dublin. 

Messrs. Latehford & Sons, Tralee, Co. Kerry. 

Messrs. N. Hardy & Co., Ltd., Dundalk. 

Messrs. P. J. Healy, Athleague, Roscommon. 

Mr. D. Daly, 4 Earl Street, Mullingar. 

Enniscorthy Co-op. Agricultural Society, Ltd., Enniseorthy. 

Mr. G. Byrne, Bree, Ballyhogue, Wexford. 

Shelbourne Co-op, Agricultiiral Society, Campile, Co. Wexford. 
Mr. S. Geraty, Carnew, Co. Wicklow, 

Mr. J. J. Fiu*long, Littlegraigue, Duncormick, Co. Wexford. 
Messrs. D. H. Haskins & Sons, Wicklow. 

Messrs. J. H. Roche & Sons, 46, Upper William Street, Limerick* 
Messrs. J. H. Bennett, Ltd., Ballinacurra, Co. Cork. 

Irish Sugar Beet Growers’ Association, Ltd.« Cariow. 
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llie Albert Agricultural College co-operated with the De])artment in the 
working of the foregoing Scheme, and distributed stocks to the following : — 


ARDllI. 

Messrs. John H. Bennett, Ltd., Ballinacurra, Co. Cork. 
Major E. M. Connolly, Castletown, Celbridge, Co. Kildare. 
Mr. John Ennis, Naul Park, Naul, Co. Dublin. 

Mr. D. McGranaghan, Nobber, Co. Meath. 

Mr. T. Caffrey, Coolock House, Coolock, C o. Dublin. 


SONAS MARVELLOUS. 
The Farm Manager, Munster Institute, Cork. 


GLASNEVIN SONAS. 

The President, All Hallows College, Drumeondra, Dublin. 


GLASNEVIN SUCC ESS. 

The President, All Hallows t'ollege, Drumeondra, Dublin. 
Mr. T. C^affrey, Coolock House. C^oolock, Co. Dublin. 


WHEAT. 

Red Marvel . — A stock of pedigree seed of this variety was obtained from 
the Albert Agricultural College, and was grown on the farm of Messrs. J. H. 
Bennett, Ltd., ILimhill North Farm, Ballinacurra, the object being to 
provide stocks of suitjible seed for districts where spring wheats are grown. 
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FRUIT CROP REPORT, 1940 


WEATHER CONDITIONS 

The early months of ]9i0 will be remembered as the severest experienced 
for a great number of years. Colil, unsettled weather was general during 
January and the heavy frost wliieh oceurred between tlu* 12th and 23rd 
of the month caused severe injury to many plants which usually survive 
successfully the normal winters in this country. Tiie lowest temperatures 
were recorded on 17th and 18th January when 21 degrees of frost were 
registered. The wdntry weather continued into February wdien snow, heavy 
rain and flooding were general. 

An imjjrovcment oceurred in March when there was a number of fine days 
but frost was recorded on eleven nights. The weather in A})ril was viiriable 
with showers and fine periods alternating in the early part of the* month. 
Nine degrees of frost were recorded on the 17th A}>ril and although apple 
blossoms were not then in an advanced state of development, sc\ (tc damage 
was done. Towards the end of the month tfxe weather w^as milder. 

For the most part the weather in May was dry, mild and free from frost. 
Bright, warm, dry days followed in June with temperatures above normal. 
The result w^as that the development of bush and soft fruits was retarded, 
and the crops w^ere consecjuently on the light side. Apples appeared to suffer 
severely from the continued drought and it w'as possibly one of the factors 
which contributed to the abnormally severe June drop ” which occurred 
amongst most varieties. 

Rain fell at various parts of the country in July and although August 
generally was bright, warm and dry over the greater part of the country, 
unsettled weather w as recorded in the N.W. 

Showery weather occurred towards the middle of September and a severe 
gale about the 13th of the month caused serious loss in apple orchards. 
Windfall fruit glutted the markets for a time and resulted in poor prices 
all round. The development of all varieties of apples was hastened by 
the dry .summer and harvesting was, therefore, necessary much before the 
normal date* 

From October onward the weather was characterised by dry, wet and 
stormy periods alternating and a comparative absence of severe frost. 
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Tabic showing in a general way the nature of the yields obtained in each 

County. 


CoUNTV 

Gooseberries 

Black 
( urraiits 

Strawbt'i ru s 

Raspberries 

1 Apple** 

Plums and 

1 >amsons 

Other 

Carlow ... 

Bi’low 

average* 

Belo'v 
avi rage 

1 Poor 

Viry 

poor 

Below 

average 

Fair to 
good 

Average 

Cavau 

Good 

Fair to 
good 

Very gofal ... 

Pt*or 

Below 
avei age 

V'ery gofxl 

Good 

Clare 

' Goixl 

V(!ry gtvod , . . 

Good 

Fair 

lielovv 
avetage , 

Vei V light to 
a I/I rage 

1 (»ood 

Cork 

Good to very 
good 

flight t(' 
average 

(iCKxl 

Avenigc to 
goixi 

Below 

avuage 

Light to 
good 

Goexf 

Donegal . . 

Average 

G<x)d 

Aliove 

average 

I'air 

.Average 

Good 

Average 

Dublin 

Light to 
average 

AviTagc 

Bt low 
average 

Fair to 
averagL 

Average 

- 

Fair to 
g(X)d 

Average to 
good 

Galway ... 

Vtry gCH)d . 

GtMjd 

Fair 

Good 

. 

Light to . 
fair 

Fair 

Good 

Kerry 

Good 

Averagf* 

tji<x>d 

Good 

Fair to 
below 
average 

Fair 

Average 

Kildare 

Very good 

Fair 

Light to 
averagi 

Very good . 

Light to 
average 

(lOOCl 

\'^ery grwxl 

Kilkenny 

Fair 

Hel<»w 

avenigc 

G<x>d 

Gotxi 

Below 

average 

Light 

Good 

Laoighis 

(jOlXi 

Fair to 
avciagc 

Average . 

Good 

Avrrage 

GfKxJ 

Good 

L«‘itnni 

Vorj gcKid 

Below 

average 

Fair 

F'air to 
good 

Below 

average 

F'air to 
>fH>d 


Limcrirk 

Fair to 

g<KHl 1 

Below 

average 

laght to 
avtrage j 

Pt>oi to 
average 

Ligdit to 
average 

Light to 

I good 

Very good 

Longford 

VerygtKid | 

Very light 

i Alxivc 1 

aveitigt j 

Below . . 

avera'^e 

Light 

Wryg(X)d. 


louth 

Good 1 

UeloM' 

average 

Average ' 

1 

(uKKi 

Below 

avi'rage 

I'air to 

1 aveiagi 

Good 

Mayo j 

Fair to ... 

gex>d 1 

Light 

Light" ' '1 

_ 1 

Very good . . 

Light to . 
average 

Fair to 
good 

, A Virago 

Meath 

Good 

P«X>T 

Wry g<K>d . ! 

Goe»d 

Light to 
good 

i Go<k1 

i 

- 

Monaghan 

Below 

average 

Bdow 

aver»*ige 

Verygootl . 

- 

Bdow 

average 

— 

Li^ht to 
gi)(»(l 1 


Offaly 

Very good . 

F.xir 

Fair ^ , . 

PiK»r 

Am rage 

Very ginid . | 

-- 

Kosconminn 

Good 

Light to 
good 

Very good ... 

Fair 

Bdow 

average 

(iood 1 


Sligo 

Average 

Bdow 

average 

Below 

average 

Below 
a\ t rage 

EJelow 

avtrage 

- - j 

i 

1 


Tipperary 

Fair to 
aver^i^e 

Fair to 
good 

Ciood to 
aviiage 

Gixid to 
average 

Average to 
below 
average 

Average 

Normal 

Waterford 

1 Fair to 

1 Rood 

Bdow 

average 

Very gooii 
to average 

Very gtxxl . . 
to average 

Bdowr 

average 

Average 

Good to 
average 

WcBtmeatb 

1 ”” 

Bdow 

average 

Very j»oor ... 

Fair 

Good 

VciTgood .. 

— 

Weaford 

j Fair to 
very good 

Fair 

Fair to 
very good 

Light to 
average 

Eiclow 

average 

Poor 

Gtx)d 

Wicklow 

Very good ... 

Very good ... 

Very good ... 

Bdow 

average 

Average ... 

Very good 

Good 
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DISEASES AND PESTS 

Many of the troubles experienced during the year by apple growers we^re 
physiological rather than pathological in nature. 

Bitter Pit, Post-S])ray Russet ing. Storage S<‘ald and Br(‘akdown were 
more than normally prevalent. 

Of the fungoid diseases A])j)le Blossom Wilt was abnormally severe, 
while Scab, though }>re valent everywhere', was serious only in negl<*(‘ted 
orchards, 

A])his caused sonu^ damage* and attacks of Capsid Bug were r(*])<)rt('d 
Irom several counties. 

American Gooseb(*rry Mildew, (‘luster ('u]) and (Gooseberry Sawlly wen' 
reported from many areas. IMums were attacked by Silver Lc'af Disease, 
Aphis, and Dic-ba.ck V'irus and “ Red Plant disease* were re])orted by 
strawberry grow(‘rs in the (*astern counties. 


Indoor Forced 

MARKET PR I(‘E.S 

Strmvberries 

2/ to 8 h per 11). 

Outdoor (Grown 


lOd. "1/8 per lb. 

Jam Fruit 


49/ to .58/- ]K‘r ewl. 

(rrecn 

Gooseberries 

2/(i to 4/ per 12-lb. chip. 

Ripe 


8/0 to 0/ per 12-lb. chip. 

Jam Fruit 

. . 

10/~ to 18 p(T ('wd. 

In Punnets 

Jiaspberries 

8d. to 1/4 ])er lb. 

Jam Fruit 

• • 

12 / per ewt. 

In Punnets 

Black Currants 

7d. to lO-Jd. lb. 

Jam Fruit 


50 /-. per cwt. 

Vu^toria Plums 

Plums and Damsons 

8/ " to 14/ - i)er 12-lb. chip. 

Horse Plums 

. 

5/ to 6/“ per 12-lb, chip. 

Damsons . . 

. 

5/“ to 6/~ per 12-lb. (diip. 



Ill 


APPLES 

With a view to remedying the imsatisfaetory position regarding 1 lie market- 
iiig of home-grown apples an Apple Marketing Selu'me, particulars of which 
have been given in a previous issue of this Journal (V^oK XXXV'Tl. No. 2) 
was put into operation during the year. Following on the inlrodmtion 
of the Scheme central ))ackiug staticais were establislu'd at a numlK r of 
centres in the principal apple })rodueing areas. A (ionsiderable proport ion 
of the crop grown in the districts adjoining these jia, eking stations was 
marketed by them and, in addition, a number of iiuliv idiial growTrs throughout 
the country parlieipatecl in the S(*Jie!n(\ The result was that a. ereditabh* 
improvement in ])aeking methods was achieved and satisfacdorv ])rie(‘s 
were realised for both dessert and enlinary vari(‘ties market ('d in a(‘(‘oi(lane(‘ 
with the provisions of tin* A])ple Marketing S(‘heme. 

DESSERT VARIF/JTKS 


Per Ihishel box . . . . . . I.*> to 


CULINARY VARIETIES 

P(‘r Hnshel box: 10 to 1.5^ 

with fiighly eoloun^d 
N(‘W'ton Wonder 
reaching 23 ' 

Per Fi> e Stoiu' box 10 to IS 


APPLES FOR MANUFACTURINC; PURPOSES 
Jam Fruit .. .. . .. £3 lOs. — })cr ton. 

(Tder Fruit . , . . . . €3 10s. ])er ton. 

Fruit for eanuiug purposes tlO to £14 })er ton. 




NATIONAL EGG-LAYING TEST, 1939-40 
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NATIONAL EGG-LAYING TEST, 193M0, 


The Twenty-eighth Egg-Laying Test, conducted by the Department of 
Agriculture, was held at the Munster Institute, Cork, during a period of 
46 weeks, beginning on the 1st October, 1939, and ending on 17th August, 
1940. A total of 112 pens, each consisting of six pullets, having fullillcd 
the required conditions, was accepted and arranged in Sections as follows : — 

Section I. — ^White Wyandotte 17 pens 

Section II. — White Wyandotte (confined to holders of Egg 
Distribution (hen or lien and duck) Stations in 
1939) 28 „ 

Section III. — ^Rhode Island Red . . . . . . . . 15 „ 

Section IV. — Rhode Island Red (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1989) 18 „ 

Section V. — Any non-sitting breed . . . . . . . • 17 „ 

Section VI. — Any other general purpose breed . . . . . . 17 „ 

Station holders were, as heretofore, allowed to enter a second pen in one 
of the open sections on payment of the requisite entry fee. 

As in the nine previous tests, only pullets which were certified by the 
Veterinary College, Ballsbridge, Dublin, as being non-reactors to the 
agglutination test for Bacillary White Diarrhoea, were accepted. 


The clause introduced in the regulations in 1928-29, whereby 
Minimum birds were required to be of specific minimum weights on 

Weights. arrival, was enforced. The following were the prescribed 

minimum weights for the respective breeds ; — 


All non-sitting breeds .. lb. 

White Wyandotte . • . . . . 4^ lb, 

Rhode Island Red 4^ lb. 

Plymouth Rocks . . . . . . 5 lb. 

Sussex • • • • . . . • . . 5^ lb. 

Any other sitting breed • . . 5^ lb. 
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Eggs were graded as follows : — 

Special Grade. — 2j oz. and over for the first eight weeks (1st 
Egg October to 25th November, inclusive), 2 J oz. and over throughout 

Grades. the remainder of the test. 


First Grade. — minimum of 1}*^ oz. for the first eight weeks, 
a minimum of 2 oz. during the remainder of the test. 

Second Grade. — Eggs which were not more than ^ oz. less than 
the minimum weight prescribed for first grade eggs in the same 
period. Eggs which weighed less than the minimum weight 
prescribed for second grade eggs were recorded separately, 
but were not included in the score total on w'hich awards were 
based. 


Making no allowance for deaths, the average number of eggs per 
pullet was 180.4. The average number of eggs per pullet for 
Yields. which a record for the full 4G-week period w'as available was 
190.1 (see Table II.) These averages rejiresent a decrease as 
compared with the corresponding figures in the priivious Test, in w'lii(*h the 
averages wxre 188.3 and 196.9 respectively. The average production per 
pullet during each of the twelve periods for each breed is given in Table III. 
One White Wyandotte pullet did not lay during the Test. 

Twenty-three pens were disqualihed for producing more than 
Egg Size 20 per cent, of second grade eggs. This figure was nineteen for 
the previous Test. 

The average weight of egg for each of the competing breeds 
Egg is listed in Table IV. The average weight per dozen eggs for 

Weights all breeds was 26,1 oz., and only two pens were disqualified for 

failing to reach the standard weight of 24 oz. per dozen. The 
figures for the previous Test were 26.2 oz. and one respectively. 
In Table V are given the number and percentage of the different grades of 
eggs for each breed in respect of pullets which completed the full 46-week 
period. 


The number of ungraded eggs laid by pullets of each 
Eggs under the breed which completed the full 46-week period is given 
Prescribed Weight Table VII. The number of such pullets of all breeds 
for Second Grade which laid ungraded eggs was 150 and the number 
of ungraded eggs produced by them was 527. The 
corresponding figures for the previous Test were 140 and 498 respectively. 
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Of the 611 birds which completed the full 4G-weck period, 
Copper 183 or 30.0 ])er eemt. laid 200 or more first grade eggs and 

Rings not more tlian 20 per cent, second grade (sec Table VIII). 

Of these, 130 were leg-banded with numbered scaled copper 
rings (see Table IX) as compared with 200 in the previous Test. Copper 
rings were withheld from the following 4i birds which were not suitable 
for breeding })urposcs : — 

(a) Breed Standard Defects : — 

16 White Wyandotte. 

0 Bhode Island Bed. 

5 Whit<^ Leghorn. 

2 Light Sussex. 

1 Buff Bock. 

(/j) Under PT?i:scuinED Weight at Concli sion of Test : — 

4 Whit(' Wyandotte. 

1 Light Sussex. 

1 Buff Bock. 

1 Barred Bock. 


(c) Consistent Buodcceks of Defective PjGgs : — 

2 Light Sussex. 

1 Bliodo Island Bed. 

(d) Constitutional Defects : — 

1 White Leghorn. 


The rings were distributed as follows : — 


1 pen 
5 jxuis 


12 

24 

80 


ff 


»> 


Five copper rings. 

Four „ ,, each 

Three ,, ,, 

Two „ 

One copper ring „ 


Particulars of eggs produced by the birds which were awarded copper rings 
are given in Table IX. 


A total of 244 birds, representing 39.9 per cent, of the 
Certificates number surviving the full period of the Test, qualified for 
of Merit. certificates. Of these, 139 birds (22.7 per cent.) were awarded 
Special Certificates (see Table IX), and 105 birds (17.2 per 
cent.) Certificates (see Table X). 
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Certificates were not awarded for pullets wliieh prodiiecd over 20 per 
cent, of seeond gi-ade eggs, nor for those showing breed or other defeets. 


During the course of the Test 61 birds died, representing 
Mortality a mortality of 9.1 per cent., and an increase of 1.9 per cent. 

as compared wifh the previous Test. The deaths were confined 
to a small proportion of the pens, those occurring in four being accountable 
for almost 25 per cent, of the total. The distribution of total deaths was as 
follows : — 


1 pen 


1 

2 

6 

84 


>> 

])cns 


>» 


5 deaths 
8 „ each. 

1 death „ 


In the remaining 63 pens all birds completed the Test. Table XU gives 
particulars of the pullets that died and the cause of death in each case. 
Analysis of the causes of deatlx shows that 26.2 per cent, of the mortality was 
due to Peritonitis and Oviductitis, 16.4 per cent, to Gout, and 9.8 per cent, 
to Tumours of different kinds. Worm infestation was responsible for 8.2 
per cent, and Tuberculosis for less than 5 per cent, of the total mortality. 

All birds alive' at the conclusion of the Test were submitted 
B.W.D, Test. to the Agglutination Test for Bacillary White Diarrhoea, 
and there were two reactors. 


The system of feeding was similar to that employed during 
Feeding, previous Tests. The birds were fed three times daily. The 
morning feed consisted of half the grain ration given as scratch feed 
in the litter, the mid-day feed of wet mash, and the evening feed of the 
remainder of the grain ration fed in troughs. Dry mash was fed <td lib. 
The mash, both dry and wet, was made up to the following formula : — 


4 parts by weight Pollard. 

8 H ft Bran. 

2 „ „ Maize Meal. 

1 part „ Finely Ground Oats. 

1 „ „ Fish Meal. 


The grain mixture consisted of equal parts of wheat, oats and 
cracked maize. Vegetables, such as cabbage, kale, turnips and mangels, 
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were fed during certain seasons, and grit and shell were allowed ad lib, Tl»e 
following quantities of foods were consumed : — 

Mixed Meals 42,728 lb. 

Grain 25,032 „ 

Grit and Shell . . . . . . 3,248 „ 


NOTES ON COMPETING BREEDS. 

WHITE WYANDOTTE. 

Very many fine birds were iiKhidt^d in the 35 pens of this 
Sections breed, but ncitlicr the quality nor the produetivc capacity of 
I and II the birds generally were u]> to the standard of recent Tests. 

Individual birds showing !)reed defects were to be found in 
some pens, and the size and development of a number of birds were not 
satisfactory. Production was slightly lower, but egg size and quality were 
well maintained. Mortality in the breed was higher than in recent Tests. 

RHODE ISLAND RED. 

The thirty -three pens were composed of birds of excellent 
Sections quality. With few exceptions the birds of this breed vrere 
III and IV satisfactory in type, colour, and development. Birds of poor 

colour were however included in a few pens, and individual 
birds showing other breed defects were also included. The 
average production of over 200 eggs during the period of the 
Test for all surviving birds shows that production was very 
satisfaetoiy. Egg size and quality were also of desirable standard 
and the mortality in the breed was extremely low. The leading ]ien (No. 01, 
entered by Mr. W. Murphy, Skeeter Park, Clcariestown, Co. Wexford) in 
Section III also was the best pen in the Test, and won the silver cup. During 
the period of the Test this pen put up the excellent score of 1,413 eggs of 
which only 32 were second grade. Furthermore the birds were excellent 
specimens of the breed. 

ANY NON-SITTING BREED. 

The majority of the seventeen pens of White Leghorns were 
Section V well developed birds of good quality. A number of undersized 

birds and birds showing breed defects were, however, included. 
Production was not up to the level of recent Tests, but mortality was very low. 

ANY OTHER GENERAL PURPOSE BREED. 

This section was composed of twelve pens of Light Sussex, 
Section VI tlxree of Buff Plymouth Rock, and two of Barred Plymouth 

Rock. The Light Sussex birds yrere generally good specimens 
of the breed, but many of them were underdeveloped and backward on 
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arrival at the Test, The Buff and Barred Plymouth Rock pens were mostly 
composed of well-grown birds of good type. The production of both the 
Light Sussex and Buff Plymouth Rock birds did not reach the level of these 
breeds in previous Tests. Egg size and quality were satisfactory. 


CONCLUSION. 

From the results of the Test it is evident that many poultry breeders in 
this country are producing laying stock of the highest quality. 

In addition to its function in comparing the stock from different breeders 
under uniform conditions, the Test provides breeders with individual records 
of the birds entered, while the awards indicate which birds arc suitable for 
breeding purposes in subsequent years. For this reason it is very desirable 
that the pullets sent to the Test should be well developed, typical of their 
breed, and free from breed dcfe(?ts and disqualifications. Competitors should, 
therefore, devote particular attention to these points when selecting pullets 
for the Test. 
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Table L 

The following Table shows the number of pullets competing, the numbei 
of eggs laid, cost of food, return for eggs and gross profit for each of tht 
twenty-eight tests held since 1912/13 : — 


Forty-eight 
weeks ^ 

ended 

No. of 
Pullets 

No. of 

Luid 

Average 

Number 

per 

Bird 

Average 

Value 

per 

Bird 

t:o.st of 
Food 
per 
Bsrd 

Average 
Price 
of h:ggs 
per do/.. 

Bet urn 
per Bird 
over Cost 
of Food 





8. 

d. 

s. 

d. 

d. 

8. 

d. 

81st Aug., 1913 

818 

38,199 

120.1 

11 

2.8 

5 

8 

13.1 

5 

6.8 

„ 1914 

282 

39,2)6 

139.0 

13 

3.0 

5 

8.3 

13.8 

7 

7.8 

1915 

204 

39,704 

150.6 

17 

6 

7 

0.5 

10.8 

10 

5.5 

191(1 

294 

49,830 

109.5 

23 

0.5 

8 

11.8 

19.0 

14 

0.7 

M H)17 

210 

30,000 

174.6 

32 

7.2 

13 

10.7 

20.9 

18 

8.5 

„ 1918 

210 

30,100 

171.9 

47 

4 

16 

6 

39.7 

30 

10.1 

„ 1919 

800 

55,124 

180.0 

53 

3.4 

20 

0 

42.6 

33 

3.4 

1920 

354 

65,840 

180.0 

53 

9 

19 

3.9 

41.0 

34 

5.2 

1921 

288 

51,584 

179.0 

40 

9.5 

18 

7.3 

32.8 

22 

2.2 

•thSept., 1922 

842 

63,518 

185.7 

33 

8.8 

11 

10 

20.2 

21 

10.8 

loth 1923 

198 

88,519 

194.5 

27 

11.5 

12 

1 

20.8 

15 

10.5 

15th „ 1924 

342 

61,144 

178.8 

20 

6.5 

11 

1.5 

21 .4 

15 

5.0 

15th 1925 

348 

63 755 

183.2 

27 

4.9 

10 

5.2 

22.0 

10 

11.7 

15th „ 1920 

342 

65,137 

! 190.4 

28 

0.1 

10 

7.8 

21.5 

17 

10.8 

ICth „ 1927 

492 

93,912 

190.9 

26 

10.7 

9 

8.0 

20.3 

17 

7.1 

16th ., 1928 

510 

95,220 

180.7 

24 

10.9 

10 

8 

19.2 

14 

2.0 

16th .. 1929 

540 

! 101,820 

188.0 

28 

8.5 

11 

0.5 

21.9 

17 

8.0 

16th „ 1930 

588 

100,752 

171.3 

24 

4.2 

8 

5.8 

20.5 

15 

10.4 

16th „ 1931 

588 

111,180 

189.1 

24 

4 

7 

3 

18.5 

17 

1 .0 

15th „ 1932 

000 

111,980 

180.6 

21 

3.6 

6 

4.2 

10.4 

14 

11.4 

12th „ 1933 

000 

113,047 

180.5 

17 

11.0 

5 

1.8 

13.9 

12 

9.8 

10th „ 1934 

GOO 

112.177 

185.1 

19 

5 

5 

8.9 

15.1 

13 

8.1 

7th 1935 

702 

131,384 

187.1 

18 

3 

6 

7.7 

14.0 

11 

7.3 

3rd „ 103(J 

702 

130,940 

180.5 

20 

7.5 

7 

3.2 

15.9 

13 

4.3 

Forty-six weeks 











ended 











18th Aug., 1937 

708 

125,021 

177.4 

20 

10.5 

7 

7.2 

10.9 

13 

3.8 


078 

120,14.3 

180.1 

21 

9.9 

8 

4.0 

10 9 

13 

5.3 

M 1939 

708 

133,300 

j 188.3 

23 

0.0 

8 

8.8 

37.0 

14 

3.8 

17th 19‘M) 

072 

121,250 

I 180.4 

1 *27 

6.8 

10 

10.4 

22.0 1 

10 

8.4 


It should be noted that the figures given in Table I above are based on 
the total number of pullets competing, no allowance having been made in 
respect of deaths. 

Taking the birds which died during the 1939-40 Test into account only 
up to tlie date of death, the average number of pullets for the whole period 
was 649.0, and the average number of eggs per bird 186.8. On tliis basis 
the average egg value per bird was 28s. 6.5d., tlie cost of food per bird 
lls. 8d., and the return per bird over cost of food 17s. 8.5d. 
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Table II. 

Average Egg Yield for each Breed. 


Breed 

No. of 
Pullets 
for full 
period 

No. of 
eggs 
laid 

Average 
No. of 
eggs per 
pullet 

Grade Averages per 
Pullet 

Special 

First 

Second 

White WvancJoltc 

2.10 

4.5.274 

101.8 

97.5 

77.0 

n 

niioclc Island Red 

187 

37.(;40 

201. ;j 

77.7 

07.7 


White Leghorn • . 

97 

17,44.5 

170.8 

78.2 

84.4 

MsSM 

Light Sussex 

00 

11,270 

170.9 

.50.0 

80.0 


Buff Rock 

14 

2.287 

103.4 

02.4 

70.1 

30.0 

Barred Rock 

11 

2,246 

204.2 

33.0 

114.2 

50.4 

All Breeds 

Oil 

116,171 

100.1 

82.3 

80.4 

21.4 


Table 111 . 


Average Egg Yield per Pullet during each of the Twelve 


Periods. 


Breed 

Number 

of 

Pullets 
for full 
period 

Oct. 1-Oct. 28 1 

Cl 

s 

S 

Nov. 26-Dcc. 23 

n 

i 

*-> 

i 

i 

to 

i 

CO 

a 

i 

i 

a 

< 

00 

V 

B 

3 

A 

JuneO-JulyO | 

July 7-Aug, 3 

1 

1 

White Wy.indotte 

236 

j3.9 

16 4 

17.4 

16.9 

16.8 

:8 8 

20 4 

19.4 

17.0 

34 3 

14.0 

6.5 

191.8 

Rhode Isfdod Red 

187 

12.0 

13 U 

16.6 

17.4 

18.4 

20.4 

22.8 

21.7 

19.6 

10 2 

14 8 

0.9 

201.3 

White Leghorn 

07 

10 2 

13 0 

13.8 

13 7 

15 7 

19.3 

21.4 

20 4 

18.3 

14.8 

;2.6 

6.0 

279.8 

Light SiBsex 

66 

14.11 

13 7 

13.4 

14 4 

10.4 

18.0 

18.7 

17 1 

14.0 

31.8 

12.6 

0.1 

170,9 

Bttfl Rock 

14 

0.21 

16.3 

15.8 

13 6 

16.2 

18.1 

18.1 

1.5.8 

13.0 

14.3 

8.0 

4.1 

163.4 

Barred Rock 

11 

12. &| 

1 

15.5 

16.5 

1 

18.0 

18.5 

2t.l 

24.0 

22.7 

18.7 

10.0 

13.4 

6.7 

204.8 

An Breedt ... 

611 

12.8 

14.9 

16.1 

10.2 

17.1 

10.3 

21.1 


17.7 

14,7 

18.7 

0.6 

i 

190.1 
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Table IV. 

Average Weight of Egg for eaeh Breed. 


BnEED 

Total 

Number of 
Eggs Laid 

Total 
Weight of 
Eggs 

Avcra:»e 
Weight of 
Egg 

Aver Ago 
Wright 

Per Dozen 



lb, oz. dr. 

02 . dr. 

oz. 

White Wyandotte 

47,820 

0.574 15 4 

2 3.2 

20.4 

Rhode Lsiand Red 

88,874 

.'i,2:J0 5 0 

2 2,5 

25.9 

White Leghorn 

17,782 

2,411 8 10 

2 2.8 

20.1 

Light Sussex . . 

ll,88i 

1,578 15 14 

2 2.2 

25.0 

Buff Rook 

2,077 

;i5.j 15 12 

2 2.0 

! 25.5 

Barred Rock .. 

2,807 

1 

207 0 12 

2 1.0 

24.8 

All Breeds 

121,250 

i 

10,455 0 10 

1 

2 2.7 

26.1 
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Tabi^ V. 


Number and Percentage of Special, First, and Second Grade Eggs for 
each Breed in respect of Pullets which completed the full 46-week Period, 


I 

1 

Sgos Laid 

i 

Percen 

TAGE DiST 

RIBUTIOM 

Breed 

Special 

Grade 

First 

Grade 

Second 

Grade 

Special 

Grade 

First 

Grade 

Second 

Grade 

White Wyandotte 

23,003 

18,390 

3,881 

% 

50.8 

% 

40.6 

% 

8.6 

Rhode Island Red 

14,538 

18,261 

4,841 

38.6 

48.5 

12.9 

White Leghorn . . 

7,582 1 

8,192 

1,671 

43.5 

46.9 

9.6 

Light Sussex 

3,954 

5,717 

1,608 

35.0 

50.7 

14.3 

Buff Rock 

873 

981 

433 

38.2 

42.8 

19.0 

Barred Hock 

870 

1,256 

620 

16.5 

55.9 

27.6 

1 

All Breed! 

50,320 

52,797 

13,054 

j 

43.3 

45.5 

11.2 


Table VI. 


Average Number of First Grade Eggs per Pullet during the period 1st 
October to 29th December, inclusive (90 days). 


Breed 

Number of 
Pullets 

Number of 
First Grade 
Eggs 

Average 
Number of 
First Grade 
Eggs 

per Pullet 

White Wyandotte 



264 

10,833 

41.0 

Rhode Island Red 

, , 


198 

7,120 

36.0 

White Leghorn 

, , 


101 

2,086 

29.6 

Light Sussex 



71 

2,454 

84.6 

Buff Rock 

, , 


18 

527 

29.3 

Barred Rock 



12 

282 

23.5 

All Breeds . . 

•• 

- 

664 

24,202 

86.4 
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Table VII. 

Eggs under the prescribed weight for Second Grade. 


Bbked 

Number of Pullets 
for full period 
which laid 
ungraded eggs 

Number of 
ungraded eggt 

White Wyandotte . . 

.51 

108 

Rhode Island Red . . 

41 

1.51 

White lA‘^?horn 

32 

79 

Lipht Sussex 

18 

113 

Buff Rock 

.5 

10 

Barred Rock 

3 

0 

All Breeds 

1.50 

1 

1 

.527 


Table VIII 


Number and Percentage of Pullets of each Breed which laid 200 First Grade 
Eggs and over, and not more than twenty per cent. Second Grade. 


Brbbu 


Number 

of 

Pullets 
for Full 
Period 

Number of 
Pullets 

which laid 200 
First Grade Kggs 
and over 

Percentage of 
Pullets 

which laid 200 
First Grade Kggs 
and over 

VHiite Wyandotte . . 


230 

8(i 

O/ 

/o 

30 4 

Rhode Island Red . . 


187 

0.5 

34,8 

White Leghorn 


97 

16 

10. .5 

Light Sussex 


00 

12 

18.2 

Buff Rock . . 


14 

2 

14.3 

Barred Rock 


11 

1 2 

18.2 

All Breeds 

•• 

611 1 

( 

183 

30.0 
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SECTION PRIZES. 
Section I. — ^Wiiite Wyandotte. 


Name and Address 

OP Owner 

Value 

of 

Eggs 

Total No. 
of Eggs 
Laid 

No. Of 
Second 
Grade Eggs 

Average No» 
of Eggs 
per Bird 

First Prize (£10) 

Miss B. Quain, 

Anglesboro, 

Co. Limerick, 

via Mitchelstown, 

£ 8. d. 
10 2 5 

1,209 

0 

216.5 

Second Prize (£7) 

Mrs. K. F. Graham, 

Ballagh Lodge, 

Donadea, 

Co. Kildare. 

10 0 8} 

1,201 

I 

28 

! 

215.2 

Third Prize (£5) 

Mrs. J. R. Boyd, 

The Rectory, 

Killaloc, 

Co. Clare. 

0 17 0 

1,293 

169 

215.5 

Fourth Prize (£4) 

Miss M. O’Brien, 

Moycarkey, 

Horse and Jockey, 

Thurles, Co. Tipperary. 

9 16 III 

1,257 

17 

200.5 


Section II. — ^White Wyandotte (Station Holders). 


Name and Address 

OF Owner 

Value 

of 

Eggs 

Total No. 
of Eggs 
Laid 

No. of 
Second 
Grade Eggs 

Average No. 
of Eggs 
per Bird 

First Prize (£10) 

Mrs. K. F. Graham, 

Ballagh Lodge, 

Donadea, 

Co. Kildare. 

£ 8. d. 

10 0 2 

1,322 

38 

220.8 

Second Prize (£7) 

Miss M. O’Keeffe, 

Ballyboocicn, 

Knocktopher, 

Co. Kilkenny. 

10 2 8| 

1,812 

04 

218.7 

Third Prize (£5) 

Mrs. M. Drohau, 

Bttilynevin, 

Carrick-on-Suir, 

Co. Waterford. 

0 16 S| 

1,205 

16 

210.8 

Fourth Prize (£4) 

Miss A, llanly, 

Cappa House, 

Cahir, Co. Tipperary. 

0 18 8| 

1,261 

4 

210.2 

Fifth Prize (£2) 

Miss B. Quain, 

Angleslioro, 

Co. Limerick, 

via Mitchelstown. 

0 12 11 

1,257 

33 

200.5 
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Section III. — Rhode Island Red. 


Name and Address 
or Owner 

1 

1 Value 

1 

1 

1 

1 

1 Total No, 
j of Kggs 

1 Laid 

1 

1 

No. of 
Second 
Grade 
Kggs 

Average No. 
of Kjtrs 
per Bird 

First Prize (£10) 

Mr. W. Murphy, 

Skccter Park, 

Cleanest own, 

Co. Wexford. 

1 £ s. d. 

: 10 14 8j 

1 

1 

1 

1,413 

( 

32 

j 

235.5 

Second Prize (£7) 

Miss J. Weston, 

Ballyimidrou^l), 

Donahate, 

Co. Dublin , 

! 

1 9 JO 11 

1 

1,230 

[ 

' «« 

210.0 

Third Prize (£.5) i 

Mrs. M. A. Miller, 

Millview, 

liatliowen, 

(Co. lx)ngford). 

1 1 

, 1 

9 4 5i j 

1 

1,199 

7 1 

199.8 


Section IV. — Rhode Island Red (Station Holders). 


Name and Address 

OF Owner 

Value 

i of 

Eggs 

Total No. 
of Egg, 
Laid 

No. of 
Second 
Grade 
Egg, 

Average No 
of Egg, 
per Bird 

First Prize (£10) 

Mrs. M. O’iiradv, 

£ s. d. 

10 7 Hi 

1,345 

01 

224 2 

Islandcudy, 

Castlebar, 

Co. Mayo. 

Second Prize (£7) 

Capt. H. M. S. Redmond, 

U) 7 4 

1.308 

175 

228.0 

PoiMjfield, 

Athy, 

(Laoighis). 

Third Prize (£5) 

Miss M. O’Oonovan, 

! 

i 

10 0 2 ' 

1,844 

30 

224.0 

Droinore, 

Villicrstown, 

Cappoquin, 

Co. Waterford. 

Fmtrth Prize (£4) 

Miss J. Weston, 

1 

! 

1 

t 

i 

10 1 Si ! 

1,802 

1 

i 

I 

112 * 

217.0 

Ballynmdrough, j 

Donabate, 

Co. Dublin. 

j 

i 

i 


i 

1 

i 

1 
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Section V. — Any Non-Sitting Breed. 


Name and Address 

OF Owner 

1 

1 

1 Breed 

Value 

of 

Eggs 

Total 
No. of 
Eggs 
Laid 

No. of 
Second 
Grade 
Eggs 

Average 
No. of 
Eggs 
per Bird 

First Prize (£10) 

Mrs. M. O'Sbca, 

P'arrantJiiie, 

(’astlejrregory, 

C’o. Kerry. 

White 

Leghorn 

£ s. d. 

9 6 4 

1.221 

1 

81 

203.5 

Second Prize (£7) 

Mrs. W. Ilyrne, 

Kilear, Curra^hboy, 
Aihlone, 

Co. Iloscomition. 

White 

Leghorn 

i 

i 

i 

9 0 Hi 

1,202 

181 

200.3 

Third Prize (£5) 

Sister in Ciiar^e, 

R.D.E. Sfhool, 

Swinford, 

Co. Mayo. 

White 

Leghorn 

1 

8 16 111 

1 

1,169 

1 

108 

194.8 

Fourth Prize (£4) 

Miss K. ('uniiinjjluiin. 

Monreade W F., 

Greeohills, Kill, 

Co. Kildare. 

White 

Ix'gliorn 

8 14 11 

1,148 

20 

191.3 


Section VI. — Any Other General Purpose Breed. 


Name and Address 

OF Owner 

i 

1 

j Breed 

1 

) 

Value 

of 

Eggs 

Total 
i No. of 
Eggs 
Laid 

1 No. of 
Second 
Grade 
Eggs 

Average 
No. of 
Eggs 
per Bird 

First Prize (£10) 

1 

£ s. d. 




Sistcr-in-Charge, 

Liglil 





St. Martha’s College, 

Sussex 

10 1 8i 

1,304 

170 

217.3 

Sion, 






Navan, 

! 





Co. Meath. 

! 





Second Prize (£7) 






Mrs. J. Hely- Hutchinson, 

Light 





Lissen Hall, 

Sussex 

9 9 7 

1,248 

83 

208.0 

Swords, 






Co. Dublin. 






Third Prize {SL5) 






Sister-in-Charge , 

Light 





St. Mary’.s Abbey, i 

Sussex 

9 0 Oi 

1,178 

21 

106.8 

Glencairn, 






Co. Waterford. 






Fourth Prize (£4) 






Mrs. M. Hiordan, 

1 Light 





Glenleigh, 

Sussex 

8 8 101 

1,103 

77 

188.8 

Clogheen, 






Co. Tipperary. 



1 
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SPECIAL PRIZES. 

The Special Prize of a Silver Cup (or its value, £10) for the Pen of pullets 
laying eggs of the highest market value during the Test has been awarded 
to Mr. W. Murjdiy, Skeeter Park, Cleariestown, Co. Wexford for Pen No. Cl 
(Rhode Island Red) which laid 1,413 eggs, value £10 14 Hjd., and whieli also 
won first ])rize in Section III. 

The Special Prize of a Silver Medal (or £2) for the Pen of pullets 
of non-sitting breed laying tlie highest number of first grade eggs during the 
period from 1st October to 29th December, inclusive, has been awarded to 
Mrs. M. O’Shea, Farrantane, (’ast legregory . Co. Kerry for Pen No. 84 (White 
Leghorn) which laid 2(J5 first grade eggs during this period. 

The Sjiecial Prize of a Silver Medal (or £2) for the Pen of pullets 
of sitting breed laying the highest number of first grade eggs during the 
period from 1st Oeto})er to 29th D(‘(‘ember, iiu*lusive, has bi‘en awarded to 
Mrs. K. F. (Iraham, Rallagh Lodge, Donadea, Co. Kildare for Pen No. 38 
(White Wyandotte) which laid 302 first grade eggs during this period. 

The Special Prize of a Silver M(‘dal (or £2) for the Jnc^ividual 
Bird of non-sitting breed laying the highest number of first grade eggs during 
the Test lias been awarded to Mrs. ^V. Byrne, Kilcar, Curraghboy, Athlone, 
Co. Roscommon, for Pullet No. 497 (Pen No. 85, White Leghorn) which laid 
244 first grade eggs. 

The S})i(*ial Prize of a Silver Medal (or £2) for th(‘ Individual 

Bird of sitting breed laying the highest number of first gi-ade eggs during 
the Test has been awarded to Mrs. M. O’Grady, Islandeady, Castlebar, 
Co. Mayo, for Pullet No. 469 (Pen No. 81, Rhode Island Red) which laid 
285 first grade eggs. 

The Special Prize of a Silver Medal (or £2) for the Individual 

Bird of non-sitting breed laying the highest number of first grade eggs during 
the period 1st October to 29th December, inclusive, has been awarded to 
Mrs. W. Byrne, Kilcar, Curraghboy, Athlone, Co. Roscommon, for Pullet 
No. 497 (Pen No. 85, White Leghorn) which laid 65 first grade eggs during 
this jieriod. 

The Special Prize of a Silver Medal (6r £2) for the Individual 

Bird of sitting breed laying the highest number of first grade eggs during the 

period 1st October to 29th December, inclusive, has been awarded to Mrs. 
M. O’Grady, Islandeady, Castlebar, Co. Mayo for Pullet No. 469 (Pen No. 
81, Rhode Island Red) which laid 88 first grade eggs during this period. 
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COPPER RINGS AND SPECIAL CERTinCATES OF MERIT. 
Particulars of 189 pullets which laid 200 first grade eggs or over, and 
which were awarded Copper Rings and Special Certificates. 

Tablb IX. 


Whitk Wyandotte (66 Pullets). 


Pen 

Number 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

Ring 


Eoos Laid 

1 

Name and Address or 
Owner 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

1 

1 

2184 

60 

143 

21 

224 

Mrs. M. Stanton, 
Woodlands, 

Glanmirc, 

Co. Cork. 

2 

7 

2135 

214 

1 

5 


220 

Miss M. O’Brien, 


10 

2136 

181 

61 


244 

Moycarkey, 


11 

2137 

120 

1 87 


214 

Horse and Jockey, 


12 

2188 

173 


4 

241 

Thiirles, Co Tipperary. 

8 

18 

1 

2139 

121 

i 

80 

1 

■ 

205 

Mrs. J. Lynskcy, 

Prospect, 

Barnadcrg, 

Tuam, Co. Galway. 

4 

23 

2140 

j 

j 

i 

196 

14 

2 

212 

Mr. W. Barron, 

“ Woodview,". 

Gortrush, 

Pill own, 

Co. Kilkenny. 

5 

26 i 

2141 

185 

t 

73 1 

« 

261 

Sister-in-Charge, 

St. Martha’s College, 
Sion, Navan, 

Co. Meath. 

6 

81 

2142 


84 

1 

245 

Miss B. Quain, 


82 

2148 

■ 

85 

3 

202 

Anglesboro, 

C"o. Limerick, 

via Mitchelstowii. 

7 

40 

2144 

192 

10 

1 

203 

Mr. L. Hally, 


41 

2145 

111 

121 

8 

235 

The Cottage, 

Kells, Thomastown, 
Co. Kilkenny. 

10 

56 

2146 

87 

113 

14 

214 

Mrs. K. F. Graham, 


57 

2147 

223 

19 

— 

242 

Ballagh I..odgc, 


58 

2148 

180 

16 

2 

204 

Donadea. 


50 

2149 

71 

145 

8 

219 

Co. Kildare. 


60 

2150 

97 

116 

8 

221 

1 

11 

62 

2151 

147 

86 

17 

250 

Mrs. J. R. Boyd, 


60 

2152 

164 

59 


231 

The Rectory, 

Killaloe, 

Co. Clare. 

12 

76 

2158 

178 

28 


201 

Miss V. Burdon, 

i 

78 1 

2154 

1 

287 j 

2 

1 

289 

1 

[ 

The Laurels, 

Buttevant, 

Co. Cork. 
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Pen 

PuUet 

Number 

of 

Sealed 

Copper 

Ring 


E008 

Laid 


Namk and Addrkss of 

OWNSB 

Number 

N amber 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

14 

80 

2155 

41 

182 

17 

240 

Mrs. A. M. Murray, 


82 

2156 , 

190 

22 

3 

215 

Tandcragee, 


83 

2157 

122 

104 

3 

229 

Enlield, 

Co. Meath. 

15 

87 

2158 

173 

44 



217 

Mi.ss K. Newman, 


88 

2159 

138 

74 

2 

214 

Drinadaly, 

Trim, 

Co. Meath. 

17 

97 

2160 

197 

18 



215 

Mrs. L. P. Cox, 


98 

2161 

26 

185 

28 

239 

Clonlara, 


101 

2162 

.. - 

150 

83 

1 

240 

SagK^art, 

Co. Dublin. 

10 

104 

2163 

128 

93 

6 

227 

Miss M. O'Brien, 


108 

2164 

217 

12 

1 

230 

Moyearkey, 

Horse and Jockey, 
Thurles, 

Co. Tipperary. 

20 

112 

2165 

232 

17 


249 

Mr. VV. Barron, 

1 “ \Vood\ iew,” 

Gorlrush, 

Piltown, 

Co. Kilkenny. 

22 

121 

2166 

237 

21 



258 

Mrs. M. E. Bailey, 

i 

123 

1 2167 

1 112 

98 

1 

211 

GonlH)y House, 
Kilmallock, 

Co, Limerick. 

24 

136 

1 2168 

27 

181 

17 

225 

Miss B. Quain, 


137 

2169 

53 

199 

1 

257 

Angles boro, 

Co. Limerick, 

via IMitchelstowii. 

I 

138 

2170 

207 

35 

i 

! 

242 

25 

139 

2171 

210 

1 

29 

4 

248 

Mr. L. Hally, 


142 

2172 

62 

159 

15 

286 

The Cottage, 


i 143 

2173 

193 

34 

3 

230 

Kells, Thornastown, 
Co. Kilkenny 

20 

146 

2174 

187 

10 

2 

1 

205 

Mrs. E. Hillis, 

Cornish, 

Doohamlet, 

Castleblayney, 

Co. Monaghan. 

29 

164 

2175 

41 

195 

0 

245 

Mrs. B. Martin, 


167 

2176 

210 

60 

i 

1 

1 

271 

C'orglass, 

Kingscourt, 

Co. Cavan. 

no 

171 

2177 


131 

29 

252 

Miss M. O’Keeffe, 

172 

2178 


207 

31 

251 

Ballybooden, 


173 

2179 


125 

6 

232 

Knot ktopher, 


174 

2180 


106 

6 

246 

Co. Kilkenny. 

83 

188 

2181 

215 

14 

1 

280 

Miss M. Tohall, 

184 

2182 

105 

95 

10 

210 

Surgalstown House, 

St. Margaret’s, 

Co. Dublin. 
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Pen 

Number 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

Ring 


Egos 

Laid 


Name and Address of 

OWKBB 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

84 

188 

2183 

188 

14 

1 

203 

Miss M. Mulcahy, 


189 

2184 

22 

217 

30 

269 

Abbeyview, 


190 

2185 

203 



203 

Clonincb 

(Co. Waterford). 

86 

200 

2186 

86 

119 

3 

208 

Mrs. K. O’DriscolJ, 

Lisloose, 

Tralee, 

Co. Kerry. 

87 

205 

2187 

153 

70 

3 

226 

Mrs. M. Connolly, 


210 

2188 

146 

97 

11 

254 

Carrigarnorc, 

Corvalley, Dundalk, 

(Co. Monaghan.) 

88 

211 

2189 

20 

192 

12 

224 

Mrs. K. F. Graham, 


214 

2101 

116 

153 

4 

273 

BulUigh Lodge, 


216 

2192 

134 

88 

16 

238 

Donadea, Co. Kildare. 

40 

224 

2193 

141 

85 

2 

I 

228 i 

j 

1 

Mrs. M. Drohaii, 

' Bally nevin, 

(Uirrick-on-Siiir, 

Co. Waterford. 

41 

232 

2194 

48 

170 

20 

1 

244 

Mrs. M. O. Boberts, 
liakeniount, 

Glaninire, 

Co. C'ork. 

42 

230 

2195 

15 

209 

39 

263 

Mrs. M. Lyneh-O’Gorman, 


237 

2196 

108 

106 

5 

219 

Ballinuinona, 

Mitehelstown, 

Co, Cork. 

44 

248 

2197 

45 

170 

24 

239 

Miss K. Newman, 

Drinadaly, 

Trim, 

Co. Meath. 

45 

256 

2198 

129 

115 


244 

Mrs. B. Melvenna, 

Giltown, 

Navan, 

Co. Meath, 

40 

263 

2100 

170 

89 

■ 

210 

Mr. M. Burehael, 

Kill, 

Co. Kildare. 

47 

i 

269 

2200 

143 

78 

1 

216 

Miss A. Hanly, 

Cappa House, 

Cahir, 

Co. Tipperary, 















188 


Rhode Island Red (55 Pullets). 


Pen 

Number 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

King 


EOOS 

Laid 


Name and Address of 
Owner 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

48 

271 

2201 

180 

45 

2 

227 

Mrs. K. Cuddihy, 

Glenniore. 

Co. Kilkenny. 

40 

280 

2202 

191 

10 

3 

213 

Mrs. M. F. Smith, 

Bridge House, 
Betlystown, 

('o. Meath. 

50 

283 

280 

2203 

2204 

102 

40 

105 

108 

3 

6 

210 

220 

Miss M. O'Donovan, 
Dromore, 

Villierstown, 

Cajipoquin, 

C’o. Waterford. 

53 

803 

2205 

112 

112 

6 

230 

Mr. M. Fitzgibbon, 

Gunanc, 

Kilmecdy, 

Co. Limerick. 

54 

307 

310 

311 

313 

2200 1 

2207 

2208 
2200 

157 

100 

00 

74 

40 

125 

135 

351 

1 

5 

204 

231 

209 

225 

Mrs. M. A. Miller, 

Mill view, 

Hathowen, 

(Co. Longford). 

55 

313 

317 

318 

2210 

2211 

2212 


135 

1 

7 

■ 

213 

202 

209 

Miss C. Mcaliff, 

Ballinaniona House, 
Tullaniore, 

Offaly. 

60 


■gn| 

IvSO 

92 

322 

21 

121 

139 

4 

37 

2 

205 

250 

203 

Miss J. Weston, 
Ballymadrough, 
Donabatc, 

Co. Dublin. 

50 

337 

330 

2210 

2217 

104 

177 

77 

30 

2 

3 

243 

219 

Capt, H. M. S. Redmond, 
Popefield, 

Athy, 

(Laoighis). 

01 

340 

352 

353 

354 

2218 

2219 

2220 
2221 

04 

178 

84 

118 

196 

50 

327 

151 


273 

232 

210 

272 

Mr. W. Murphy, 

Skecter Park, 
Clcariestown, 

Co. Wexford. 

02 

350 

2222 

12 

194 

34 

210 

Miss V. Burdon, 

The Laurels, 

Buttevant, 

Co. Cork. 

04 

308 

371 

372 

2223 

2224 

2225 

194 

171 

121 

16 

43 

117 

2 

3 

2 

212 

217 

240 

Mrs. J. McCarthy, 

Caherelly Castle, 

Grange, 

Kilmallock, 

Co. Limerick. 
































Pen 

Number 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

Ring 


EOOS 

Laid 


Name and Address or 
Owner 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

65 

374 

875 

2226 

2227 

161 

56 

84 

148 

18 

9 

258 

213 

Mr. R, M. Burke, 
Togherniore P. F., 
Tuam, 

Co. Galway. 

06 

880 

388 

2228 

2229 

56 

155 

170 

68 

3 

1 

220 

210 

Mrs. M. Cruite, 

Tulla, 

Three Castles, 

Co. Kilkenny. 

67 

885 

300 

2280 

2281 

215 
134 1 

20 

112 

6 

244 

252 

Mrs. M. F. Smith, 

Bridge House, 
Beitystown, 

Co. Meath. 

68 

801 

802 

303 

304 

2282 

2283 

2284 
2235 

75 

171 

83 

07 

147 

50 

140 

180 

1 

2 

5 

6 

223 

223 

228 

230 

Miss M. O’Donovan, 
Dromore, 

Villicrstown, 

Cappoquin, 

Co. Waterford. 

72 

417 

420 

2236 

2237 

5 

13 

215 

218 

15 

18 

1 

1 

. 1 

235 

240 

Mrs. II. M. Langroll, 
Killinure, 

Tallow, 

(Co. Wicklow). 

73 

424 

425 

2238 

2230 



5 

10 

207 

245 

Mrs. C. Healy, 

Bweeng P.O., 

Mallow, 

Co. Cork. 

74 

428 

431 

2240 

2241 

04 

108 

124 

05 

7 

4 

j 

225 

207 

Mrs. 1C. O'Donnell, 
Kilhrcedy West, 
Kilinalloek, 

Co. Limerick. 

75 

435 

2242 

198 

19 

1 

218 

Miss C. Mealiff, 

Ballinaniona House, 
Tullamore, 

Offaly. 

76 

430 

442 

444 

2243 

2244 

2245 

164 

113 

36 

39 

122 

201 

8 

4 

44 

206 

280 

281 

Miss J. Weston, 
Ballyinadrough , 
Donabate, 

Co. Dublin. 

77 

445 
{ 448 

449 

2246 

2247 

2248 

6 

42 

124 

281 

160 

88 

47 

8 

8 

284 

210 

215 

Capt. H. M. S. Redmond, 
Popefield, 

Athy, 

(Laoighis). 

80 

465 

467 

408 

2249 

2250 

2251 

78 

185 

50 


2 

0 

209 

224 

284 

Mr. W. Murphy, 

Skeeter Park, 
Cleariestown, 

Co. Wexford. 
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Pen 

Number i 

Pullet 

Number 

Number 

of 

Sealed - 
Copper 
King 


Eqos 

Laid 


Name and Adduess of 

Owner 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

81 

469 

471 

2252 

2253 

50 

138 

235 

03 

4 

5 

280 

230 

Mrs. M. O’Grady, 
Islandeady, 

Castlebar, 

Co. Mayo. 

82 

Pen 

Number 

477 

478 

Pullet 

Number 

2254 

2255 

v\ 

Number 

of 

Scaled 

Copper 

King 

34 

23 

^HITE I 

215 

193 

iEGIIOR] 

Eqgs ] 

11 

17 

N (10 1 

Laid 

260 

233 

Pullets 

1 

! 

Mrs. E. M. O’Flynn, 
Proburst House, 

Milford, 

Charlcville, 

Co. Cork. 

)• 

Name and Address op 
Owner 

Special 

Grade 

First 

Grade 

Second 

1 Grade 

Total 




03 

1 

118 

i 

1 

223 

Miss A. Fitzgerald, 

Ardgoul, 

Hatlikcale, 

Co. Limerick. 

84 

401 

1785 

59 

147 

10 

222 

Mrs. M. O'Slica, 

Farrantanc, 

Cast legregory , 

Co. Kerry. 

85 J 

407 

1780 


152 

7 

251 

Mrs. W. Byrne. 

Kilcar, 

Curraghboy, Athlone, 

Co. llosconimon. 

86 

500 

1787 

89 

104 

10 

213 

Mrs. M. Hanly, 

Cooga, 

Doon, 

('o. Limerick. 

88 

505 

508 

1788 

1780 

1 

195 

88 

40 

127 

3 

5 

238 

220 

Miss K. Cunninghairi, 
Monreade 1’. F., 
Grccnhills, 

Kill, 

Co. Kildare. 

69 

512 

510 

1700 

1701 

104 

81 

103 

123 

19 

30 

228 

23^1 

Sister-i n - Ch urge » 

K. D. E. School, 

S win ford, 

Co. Mayo. 

07 

559 

1792 


1 

16 

245 

Mrs. M. A. Forster, 
Tattybrack, 
liockcorry, 

Co. Monaghan. 




















186 


j 

Pen 

Pullet 

Number 

of 

Sealed 

Copper 

Ring 


Egos 

Laid 


Name and Address of 
Owner 

Kumber 

Number 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

u 

567 

1793 

116 

86 

20 

222 

Rev. Bro Dominick, 
Agriculturnl College, 
Mountbellcw, 

Co. Galway. 


Light Sussex (7 Pullets). 


Pen 

Pullet 

Number 

1 

Sealed 

Copper 

Ring 


Eocs Laid 


Name and Address of 
Owner 

Number 

Number 

Special 

Grade 

P’irst 

Grade 

Second 

Grade 

Total 

102 

593 

2256 

210 



213 

Sister-in-Charge, 

Coolarne Tech. School, 
Alhrnry, 

Co. Galway. 

103 

; 596 

2257 

118 

88 

1 

207 

Sist er-i n - Ch arge. 


600 

2258 

82 

150 

14 

246 

St. Martha’s College, 
Sion, 

Navan, 

Co. Meath. 

105 

612 

2250 

55 

178 

16 

249 

Mrs. J. Ilely-Hutchinson, 
Lissen Hall, 

Swords, 

Co. Dublin. 

107 

620 

2260 

186 

41 

1 

228 

Mrs. M. Riordan, 

Glcnleigh, 

Clogheen, 

Co. Tipperary. 

108 

629 

2261 

65 

160 

5 

230 

Miss Fi. Walsh, 

Ballylenion Lodge, 
Cappagh, 

Co. Waterford. 

112 

695 

2262 

88 

141 

6 

235 

Sister-in-Charge, 

St. Mary’s Abbey, 
GlenVairn, 

Co. Waterford. 


Barred Rock (1 Pullet). 


Pen 

Number 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

Ring 


Eggs 

Laid 


Name and Address of 
Owner 



Second 

Grade 

Total 

116 

678 

2268 

27 

186 

9 

222 

1 

Mrs. N. Browne, 

Burranc Lower, 

ICnock, 

Ennis, 

Co. Clare. 
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CERTIFICATES OF MERIT. 

Particulars of pullets wliich laid 200 first grade eggs and over, and which 
were awarded Special Certificates arc shown in Table IX. 

Pullets which laid 170 but less than 200 first grade eggs and which were 
awarded Certificates arc shown in the following table. 


Table X. 

White Wyandotte. 


Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

j Eggs Lai 

rD 

First 

Grade 

Second 

Grade 

Total 

Mrs. M. Stanton, 

Woodlands, ! 

Glanmiro, Co. Cork. 

■ 

2 

188 


193 

Miss M. O’Brien, 

Moyearkoy, Horse and Jockey, 

Thuries, Co. Tipperary. 

2 

8 

1 

184 

1 

1 

185 

Mrs. J. Lynskey, 

Prospc<*t, Barnaderg, 

Tuani, Co. Galway. 

3 

1 

17 

i 

] 

170 

33 

209 

Mr. W. Barron, 

“ Wood View,” Gortrush, 

Piltown, Co. Kilkenny. 

4 

■ 

170 

— 

170 

Mr. L. Hally, 

7 

■ 




The Cottage, Kells, 


39 




Thoniastown, Co. Kilkenny. 


42 




Mrs. G. Reddy, 

St. Wolstan’s, 

Cel bridge, Co. Kildare. 

8 

43 

181 


181 

Mrs. K. F. Graham, 

Ballagb Lodge, 

Donadca, Co. Kildare. 

10 

55 


■ 

191 

Mrs. A. M, Murray, 

Tanderagee, 

Enfield, Co. Meath. 

14 

70 

189 

2 

191 

Mrs. L. P. Cox, 

Clonlara, 

Saggart, Co. Dublin. 

17 

102 

175 


180 





















188 


1 

Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

Eggs Lai 

:d 

First 

Grade 

Second 

Grade 

Total 

Mr. W. Barron, 

“ Wood View,” Gortrush, 

Piltown, Co. Kilkenny. 

20 

113 

172 

— 

172 

Mrs. J. Faliy, 

Corbally, 

Ballyglunin, Co. Galway. 

21 

118 

198 

— 

103 

Mrs. M. E. Bailey, 

Gorlboy House, 

Kilinallock, Co. Limerick. 

22 

I 122 

1 

1 

1 

192 

8 

200 

Mrs. K. Byrne, 

Balgivddy, 

Cloudalkin, Co. Dublin. 

23 

128 

185 

■ 

185 

Miss B. Qiiain, 

Anglesboro’, 

via Mitchelstown, Co. Limerick. 

24 



■ 

187 

Mr. L. Hally, 

The C’ottuge, Kells, 

Thomastown, Co. Kilkenny. 

25 

141 

198 

10 

208 

Mrs. E. Hillis, 

Corrush, Doohamlet, 

Castleblayney, Co. Monaghan. 

26 

145 

197 

5 

202 

Mrs. E. M, J. Conclron, 

27 

152 

170 

21 

191 

Knock temple, 

Virginia, Co. Cavan, 


150 

180 

5 

185 

Mrs. B. Martin, 

29 

160 

197 

45 

242 

Corglass, 

Kinfrscourt, Co. Cavan, 


168 

186 


186 

Miss M. O’Keeffe, 

Ballybooden, 

Knocktopher, Co. Kilkenny. 

SO 

169 

177 

19 

106 

Miss M. Tohall, 

Surgalstown House, 

St. Margarets’, ('o. Dublin. 

33 

182 

171 

33 

204 

Miss M. Mtileahy, 

Abbeyview, 

Clonmel, (Co. Waterford), 

34 

191 

177 

■ 

180 

Mrs. K. O’Driscoll, 

LLsloosc, 

Tralee, Co. Kerry. 

86 

203 

183 

1 

183 

Mrs. M. Connolly, 

87 

206 

185 

9 

104 

Carrigamore, Corvally, 

Dundalk, (Co. Monaghan). 


207 

182 

16 

198 

Mrs. K. F. Graham, 

88 

212 


4 

203 

Ballagh Lodge, 

Donadea, Co, Kildare. 


215 

181 

1 

182 












































189 


Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

E( 

GGS LaII 

5 

First 

Grade 

Second 

Grade 

Total 

Mrs. M. Drohan, 

Ballynevin, 

Carrick-on-Suir, Co. Waterford. 

40 

226 

187 


189 

Mrs. M. O. Roberts, 

Lakeniount, 

Glanniire, Co. Cork. 

41 

231 

184 

28 

212 

Miss K. Newman, 

Drinadaly, 

Trim, Co. Meath. 

44 

247 

187 

19 

206 

Mrs. B. McKenna, 

45 

2.55 

173 



173 

Giltown, 

Navan, Co. Meath. 


258 

185 

1 

4 

189 

Mr. M. Burehael, 

Kill, 

Co, Kildare. 

40 

262 

175 

1 

3 

178 

Miss A. Ilanly, 

47 

265 

186 

1 

187 

Cappa House, 

Cahir, Co. Tipperary. 


270 

198 

i 

1 

198 


Rhode Island Red. 


Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

F 

iOGS Lat 

D 

First 

Grade 

Second 1 
Grade i 

Total 

Mrs. K. Cuddihv, 

48 

273 

184 

39 

223 

Gleniiiore, 

Co, Kilkenny. 


274 

187 

29 

216 

Mrs. M. F. Smith, 

Bridge House, 

Bettyslown, Co. Meath. 

49 

279 

192 

— 

192 

Miss M. O’Donovan, 

Dromore, Villierstown, 

Cappoquin, Co. IVaterford. 

50 

284 

189 

— 

189 

Mrs. C. L. Cardew, 

Castleffogarly, 

Thurles, Co. Tipperary. 

51 

289 

187 

12 

109 

Mrs. 1). C. Chcarnley, 

52 

297 

174 

1 

175 

Salterbridpfc P. F., Ballynadygne, 

Lismore, Co. Waterford. 


300 

175 

4 

179 

Miss C. Mcaliff, 

55 

814 

177 


177 

Ballinamona House, 

Tullamore, Offaly. 


315 

190 

3 

193 

Miss J. Weston, 

Ballymadrough, 

Donabate, Co. Dublin. 

56 

324 

196 

— 

196 





























140 


Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

E 

OGS Laid 

First 

Grade 

Second 

Grade 

Total 

Major R. K. Barrow, 

Milestown, 

Castlebellirigham, Co. Louth. 

57 

825 

177 

31 

208 

Mrs. L. Hayes, 

Walshestown, Castlemahon, 

Newcastle West, Co. Limerick. 



197 

■ 

108 

Capt. H. M. S. Redmond, 

PojKifield, 

Athy, (Laoighis). 

50 

340 

185 

21 

206 

Mr. W. Murphy, 

Skecter Park, 

Cleariestown, Co. Wexford. 

Cl 

3.51 

1D7 

■ 

198 

Miss V. Burdon, 

Tlie Laurels, 

Buttevant, Co. Cork, 




■ 

200 

Mrs. J. McCarthy, 

Caherclly Castle, Grange, 

Kilmallock, Co. Limerick. 



170 

2 

178 

Mr. R. M. Burke, 

C5 

376 



187 

Toghcrmore P. F., 

Tuam, Co. Galway. 


378 


5 

176 

Mrs. M. Cruite, 

Tulla, 

Three Castles, Co. Kilkenny. 

66 

384 

188 

1 

189 

Mrs. M. F. Smith, 

Bridge House, 

Bcttystown, Co. Meath. 

67 



3 

176 

t 

Miss M. O’Donovan, 

Dromore, Villicrstown, 

Cappoquin, Co. Waterford. 

68 

805 

195 

i 

17 

212 

Mrs. H. M. Langrell, 

Killinurc, 

Tullow, (Co. Wicklow). 

72 



4 

104 

Mrs. C. Hcaly, 

73 

421 

183 

2 

185 

Bwceng P. O., 

Mallow, Co. Cork. 


422 

184 

21 

205 

Mrs. £. O’Donnell, 

Kilbrecdy West, 

Kilmallock, Co. Limerick. 

74 

432 

187 

I 

1 

188 
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Name and Address of Owner 

Pen 

No. 

Pullet 

No. 

E< 

OGS l^AII 


First 

Grade 

Second 

Grade 

Total 

Miss C. Mcaliff, 

75 

433 

179 


179 

Ballinanionu HousC) 


434 

181 

25 

206 

Tullamore, Offaly. 


438 

i 

191 

1 

5 

196 

Miss J. Weston. 

76 

i 

441 

182 1 

18 

1 

200 

Hallyniad rough, 


443 

184 

43 j 

227 

Donabate, Co. Dublin. 






Capt. H. M. S. liedniond 

77 

446 

182 

! 

! 1 

183 

PopeHeld, 

Athy, (Laoighis). 



1 



Mrs. N. Barry, 

78 

451 

191 

1 

192 

Ballyartliur House, 






Fertnoy, Co. Cork. 






Miss K. Cannon, 

Ballyednionduff, 

Sandyford, Co, Dublin. 

79 

4.)8 

198 


198 


460 

192 


192 

Mrs. M. O'Orady, j 

81 

470 1 

197 

14 

211 

Islandeady, ! 


472 

1 108 

7 

205 

('astlebar, Co. Mayo. 


474 

1 

! 178 

24 

202 


W HITE Leghorn. 


j 

Name and Address op Ow’neu 

1 

1 

Pen 

No. 

Pullet 

No, 

j Eggs Laid 

First 

Grade 

Second 

Grade 

Total 

Miss A. Fitzgerald, 

Ardgoiil, 

Hathkealc, Co. Limerick. 

83 

486 

193 

4 

197 

Mrs. M. O’Shea, 

«4 

487 

179 

1 

180 

P’arrantanc, 

1 

489 

175 

7 

182 

Castlegregory, Co. Kerry. 


492 

187 

15 

202 

Miss K. Cunninghanj, 

Monreade P. F., Greenhills, 

Kill, Co. Kildare. 

88 

1 

507 

! 178 

2 

180 

Sister-in-Charge, 

R. D. E. School, Brabazon Park, 

Swi Ilford. Co. Mayo. 

80 

514 

i 

1 

181 

1 

211 

Mrs. A. M. Nelson, 

Derry, 

Shercoek, Co. Cavan. 

90 1 

.521 

194 j 

27 

221 
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Name A^^D Address of Owner 

Pen 

No. 

Pullet 

No. 

1 

Soos La. 

to 

First 

Grade 

Second 

Grade 

Total 

Mr. D. A. Dennis, 

02 

520 

195 

4 

199 

The Burrow, Purtrane, 


531 

194 

32 

226 

Donabate, Co. Dublin. 






Mrs. M, E. Shanley, 

08 

535 

191 

1 

192 

Dromard, 


538 

173 

8 

181 

Dromod, Co. I-icitrirn. 






Miss K. Cunningham, 

04 

541 

173 

16 

189 

Monreadc P.F., Greenhills, 

Kill, Co. Kildare. 






Mrs. A. M. Nelson, 

! 

05 

550 

198 

5 

203 

Derry, 

Shcrcock, Co. Cavan. 

1 





Miss A. M. Dempster, 

06 

556 

187 

1 4 

191 

Emo Park, 

Portarlington, Laoigliis. 



i 


I 

1 

Mrs. M. A. Forster, 

i 

07 

563 

182 

1 4 

186 

Tattybrack, 


664 

103 

16 

209 

Hockeorry, Co. Monaghan. 



1 



Rev. Bro. Dominick, 

08 

565 

177 1 

4 

181 

Agricultural College, 


566 

186 

28 

214 

Mount belle w, Co. Galway. 

I 

570 

188 

39 

222 

Mrs. M. E. Higgins, 

100 

578 

178 

6 

184 

Carramarla, 

Claremorris, Co. Mayo. 


580 

179 

13 

! 1 

192 


Light Sussex. 


Name and Address of Owner 

! 

i Pen 

1 No. 

Pullet 

No. 

1 

1 Egos Lah 


First 1 
Grade 

Second 

Grade 

Total 

Mrs. L. Hastings, 

Friarstown House, 

Limerick. 

1 101 

1 

587 

1 

106 

12 1 

208 

Sisterdn-Charge, 

St. Martha's College, Sion, 

Navan, Co. Meath. 

108 

597 

195 

10 

205 
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Name and Address of Owner 

Pen 

No. 

I Pullet 
No. 

Eggs Laii 

1 

) 

First 

Grade 

Second 

Grade 

Total 

I 

Mrs. M. Uiordan, 

lor 

619 

170 

n 

181 

Glenleigh, 

Clogheen, Co. Tipperary. 


621 

197 

.5 

202 

Miss E. Walsh, 

Ballylemon Lodge, 

Cappagh, Co. Waterford. 

108 

628 

196 

7 

203 

Sister-in-Charge, 

St. Mary’s Abbey, 

Glencairn, Co. Waterford. 

112 

692 

1»0 


190 


Buff Rock. 


Name and Address of Owner 

Pea 

No. 

Pullet 

No. 

Kogs Laid 

First 1 Second 
Grade | Grade 

Total 

I 188 

1 191 

Mrs. A, Coleiiian, 

Bally Cullen House, 

Croom, Co. Limerick. 

114 

649 

650 

1 ' 

170 18 

184 1 \ 

\ 

Barred Rock. 

Name and Address of Owner 

Pen 

No. 

1 

1 

Pullet 

No. 

E(jgs Laid 

First 

(irude 

Second j 'I’otal 
Grade 1 

Mrs. M. A. Kelly, 

Carranstown, 

Ballivor, Co. Meath 

117 

1 

i 

1 tilifi 1 180 

1 ! 

3 

i 

189 
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Table XI. 


Number and percentage of Pullets of each Breed which qualified for 

Certificates of Merit. 


Breed 

Number 

of 

Pullets 

for 

full Period 

Number 

of 

Certificates 

Awarded 

Percentage 

of 

Pullets 

awarded 

Certificates 

Percentage Distribution 

Special 

Certificates 

Certificates 

White Wyandotte 

i 2B0 

101 

1 

/o 

44.1 

% 

28.0 

% 

10.) 

Rhode Island Red 

187 

1 92 

1 

49.2 

29.4 

19.8 

White Leghorn 

97 

Bl 

32. 0 

10.8 

21.7 

Light Sussex 


13 

19.7 

10.fi 

0.1 

Buff Rock 

14 

2 

14.3 

— 

14.3 

Barred Rock ... 

11 

2 

18.2 

9.1 

9.1 

All Breeds 

fill 

244 

89.9 

! 22 7 

17.2 
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Tahle XII. 


Results of post-mortem examinations performed by the Veterinary College 
on pullets that died. 


Date 

of 

Death 

Number 

of 

Pullet 

Number 

of 

Pen 

Breed 

Result of Post-mortem Examination 

19(19 
0<rt. 6 

572 

99 

White Lcffliorn 

Tapeworm infestation and visceral gout. 

»» 

9 

249 

44 

White W'yandotte 

Impaction of the intestines. 

»• 

11 

217 

39 

White IVyandottc 

Visceral gout. 

Nov. 

3 

220 

89 

White Wyandotte 

Neuro-Lymphomatosis. 


9 

95 

16 

White Wyandotte 

Lymi)homatosis of the heart and breast 

»» 

IS 

193 

85 

Wliite Wyandotte 

muscles. 

Nephritis. 

Dec. 

0 

202 

36 

1 White Wyandotte 

Visceral gout and tapeworm infestation. 

** 

11 

002 

104 

1 Light Sussex 

! Visceral gout. 

1910 
Jan. 3 

381 

66 

Rhode Island Red 

Rupture of a blood tumour. 


9 

163 

29 

White Wyandotte 

Peritonitis. 

If 

10 

21 

4 

White Wyandotte 

Tapeworms in the bowel. 


29 

92 

16 

White Wyandotte 

Tumours (sarcomata). 

K<*b. 

5 

198 

35 

White Wyandotte 

Lymphomatosis. 


10 

584 

101 

IJght Sussex 

Visceral gout. 

,, 

10 

615 

106 

IJght Sussex 

Rf)undworm and tapeworm infestation. 

,, 

IT 

196 

85 

White Wyandotte 

Taf>eworm infestation. 


29 

4 

1 

White Wyandotte 

Ulceration of the intestine. 

Mar. 

4 

99 

17 

White Wyandotte 

Visceral gout and tapeworm infestation. 

>» 

0 

18 

3 

White Wyandotte 

Pneumonia. 

>» 

7 

48 

8 

White Wyandotte 

Pneumonia. 


11 

804 

53 

Rhode Island Red 

Leukaemia. 

>» 

19 

658 

115 

Buff Rock 

Gout. 


19 

204 

36 

White Wyandotte 

Lymphomatosis of the ovary. 

^ f 

21 

219 

39 

White Wyandotte 

Leukaemia. 

tf 

23 

77 

12 

White Wyandotte 

Internal haemorrhage caused by blood 


26 

240 

42 

White Wyandotte 

tumours in the liver. 

Peritonitis, oviduetitis, and gout. 

April 

1 

552 

95 

White Leghorn 

Sarcomata. 


11 

809 

54 

Rhode Island Red 

Peritonitis and oviductitis. 

♦» 

25 

676 

116 

Barred Rock 

C’ongeslion of the lungs. 

May 

»♦ 

3 

29 

5 

White Wyandotte 

Peritonitis and oviductitis. 

4 

673 

99 

White 1^‘ghom 

Tapeworm infestation. 


8 

49 

9 

White Wyandotte 

Peritonitis. 


16 

468 

80 

Rhode Island Red 

Visceral gout. 

♦ ♦ 

IT 

648 

111 

Light Sussex 

Tuberculosis and visceral gout. 

f » 

20 

592 

102 

Light Sussex 

Visceral gout. 

»* 

24 

482 

88 

White Leghorn 

Fowl pox. 


2T 

197 

35 

Wliite Wyandotte 

Tuberculosis. 

»> 

27 

261 

46 

White Wyandotte 

Nephritis. 
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Date 

of 

Death 

Number 

of 

Pullet 

Number 

of 

Pen 

Breed 

Result of Post-mortem Examination 

1940 
June 7 

651 

114 

Buff Rock 

Peritonitis. 


10 

683 

18 

White W 5 ^andotte 

Acute peritonitis. 

»> 

14 

660 

118 

Buff Rock 

Blood tumours in the liver. 

M 

21 

684 

18 

White ^Vyandotte 

Inflammation of the egg passage. 

July 

2 

662 

118 

Ruff Rock 

Visceral gout. 

8 

195 

35 

White Wyandotte 

Nephritis. 

»» 

8 

243 

43 

White Wyandotte 

Ne])hrit is. 

»» 

10 

327 

57 

Rhode Island Red 

Chronic peritonitis. 

*» 

15 

539 

93 

White Lef?horn 

Peritonitis. 

»» 

19 

364 

63 

Rhode Island Red 

Tuberculosis. 


22 

179 

31 

While Wyandotte 

Rupture of fatly liver. 


24 

253 

1 45 

White Wyandotte I 

Aspergillosis. 

11 

25 

53 

9 

White Wyandotte 

Jaundice. 

t* 

25 

120 

21 

White Wyandotte 

Gouty nephritis and impaction of the 

»» 

29 

96 

16 

White Wyandotte 

gizzanl. 

I y mphoiuatosis of the ovary. 

• f 

21) 

366 

63 

Rhode Island Red 

Peritonitis. 

» 

30 

636 

109 

[ 

Light Sussex 

Peritonitis. 

Aiiff. 

7 

5 

1 

White Wyandotte 

Peritonitis and Lymphomatosis of the 

ft 

12 

365 

63 

Rhode Island Red 

ovary. 

Peritonitis. 

ff 

13 

110 

20 

White Wyandotte 

Peritonitis. 

ft 

13 

361 

63 

Rhode Island Red 

Fowl ])ox. 

tt 

16 

272 

48 

lyiode Island Red 

Blood tumours or haemangiomata of 

ft 

16 

373 

65 

Rhode Island Red 

the liver. 

Peritonitis. 
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Table XIII. 


Number and Percentage of Deaths for each Breed. 


Breed 

rsUiUir . 

of 

Pullets 

Penned 

Number 

of 

Deaths 

Pereentatic 

of 

Deaths 

White Wyandotte 

270 

:{4 

/O 

12. h 

Khode Island Red 

19S 


. :>Ay 

White Lc^liorn . . ! 

1 102 

i 5 

4.0 

Sussex . 

72 

1 “ 

8.n 

Buff Rock 

. 

i 4 

22 2 

liarred Rock 

! p^ 

j 

i 

I 1 

1 

8.8 

All Breeds 

i 

; «i72 

! (B 

0.1 


I 
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Date of 
Moulting. 
(Neck moults 
in italics) 

Aug., June 

June 

Oct., June 

Oct., June 

June 

Oct. 

1 

^ » 1 1 
ink 

1 , 

1 II 
nlui 

Aug., June 

June 

Oct, June 

Aug., June 

Aug. 

June 

June 

Aug. 

June 

June 

June 

Aug. 

Xpooifl 

sauip JO jaquinis; 

1 U 1 1 1 

dd i 1 FI 1 

d 1 1 03 1 1 

Ul 1 1 1 

i ii i 11 

tqawM 

paquosMj japuu s99g 

-MIN 

i ( M id 

d 1 IfX 1 1 

1 M 1 1 1 

il M 1 i 

(a) Total Eggs 

from Pea. 

(b) Total weight. 

(c) Av. weight 

per dozen. 

(d) Total value 

from Pen. 

s.x,£ggS 

r-HSr-l 0 «'«sj| 

1 2 S SS 

igd So 

o 

S rX O 

3. s 

038 * - 

SisSsI^ 

3. S SS 

t- I^W 

fS" S 

gas. 

3 3 33 

•9^ 'S 

d 

3 3 33 

sS9a JO aSejaAy 

1 lO <M <0 O 

g (M W <M W Cl (M 

kQCOiOtOCOOO 

dddcxdd 

©eoxodcO'^ 

dddddd 

« © lO xi# ..txlt 

dddddd 

©d«tFW© 

dddddd 


1%*.^ 1^. '4mi^. 

*a t'- »£5 o o 

■'ssssss 

««3?ys« 

McSeoeocSeS 

FX t^TtO'Fx' FX jtr 

SeoSd weo 

-Xw HMHn 
e4©Fx9©i> 
fX 

SScSeoeSSs 

^©fx I>iS'©' 

tH 

^ WdpSw^ 

Eggs pcr PuLLtr 

6S 'oaa-x ’PC) 
— apw3 isjj.q 

«0 -f«! r-<0 
t'. 1’. ■«# -.t t- Cl 

0> d iH 1-i d CD 

xf UOI- lO xj. 

dOC^SiidtS 

toeSS©5?S 

5:^2333 

I«P1 

Cl iC O CD C4 

CO O *0 CD I*. 

Cl d »-( r- Cl 1 -H 

fW xf. d X|1 OS 1-1 

OS FX xl- C r-i d 

1-t Cl d Cl d Cl 

x|i Q to 1 - CD FX 

oiocsooeo 

ddFxddd 

© tO W xxi ■.« fX 

d © © Xi< FX -Xl 

M fX fX d d d 

FX d fx d Cl d 

apBJO puooas 

[ 1 1 1 

fX^ I dCOQO 

CO 1 - CO CO d X 

©FX COfX 

FXFXddl'. xl* 

dt^®W w© 

apHJO JSJja 


0^ WOOrtO 

SSSKgg 


«g{o§3|g 

apejo (Btoads 

OCDUSr-lCIrH 
® C 1 W lO W 

ix-t-eocDx^t- 
CO QO d 00 l-x os 

T-t drX 

'"Ssi'S 

xl<C-©FX ©CO 
FxrFdxciiF 

(SI rX FX fX fX fX 

Sg?J3g|?^ 

rH r-4 

S 

10 

o 

o 

u 

'll 'finv f ‘Unv 

[ 1 

0C<l0f-4r-40 

tw4 l-M y-H i«i| «H 

XfX j 000 

©IF 1 OIFW 

© 0 © IF 0 © 

sH 

8 Snv-X Xinf 



2!53®ga 1 23*S2a 

IS§S55 

9 Ain Hi auiil 


ii^2§ISS 


Si:ss2s 


j^aunf-sT XcjM 

IT AeiM~ti ‘idv 

a> >o CD cc Q 

t-c Cl 1-1 d^CI 

^'w~iHdeol5 
*-( Cl 1 -x d Cl 

«♦' xf l- CO 03 0 
fX d fX FX d d 

Ox1»OfXfX- 1* 
d iHddd 


d d §S S Cl d 

1 d 0* Cl CO d xt 

d Cl d d d d 

d d d 3 d o5 

© W Xt (» If -XI 

d d fx d FX d 

© © Cl P W CO 
FXddddd 

81 ‘idy-Xl 'JejM 

91 ‘q^d 

-i* I- «c o r- o) 

ciddddiH 

j d’rx'i+OOOd 
d d d Cl -X d 

SddSiSd 

sssisssgja 

«©©©d« 
fX d d fX Cl d 

CO '« O r-l d 00 
d d d S4 d F-t 

O CO rX Fx'o'cjr' 
d Cl d d d fx 

Q©*OOfXO 
d FX d 01 d d 

dSiSSd^ 

'.^Sc^SSS 

~ri ‘q-d-lS 'u«f 

o' l’i"l~.^CO* CO 

1 d rl r-l Cl Cl rH 

odcoosooix. 

FX d l-t d Cl FX 

t- © CO FX fX fx 

FX FX d d 01 d 

S d S d Cl ^ 

b © IF © ©t; 

d FX fX fX FX fX 

05i UEf-t2 aaa 

1-^ CO I" CO O 
ddi-iddci 

Od-xcDr-Os 

d Cl d rX rX rX 

ao-x-xi ©©d 

FX d 01 d FX Cl 

©©l-©|XS© 

FXFXFXddd 

p © -t* © © If 
drXFXrXFXFX 

HZ *5>aa-93 AON 

CO rH d CO CO 

Cl d 01 Cl 01 1H 

FXFXdFXOSO 
d d d Cl rX d 

QrXCOCOCOd 
d d d fx d d 

0 rX © © X5 5.1 

Cl Cl FX d d 

S2 I28S 

SS AON -65 PO 

‘crofr-icT^ CO 
' d d d rx d 

PT^CO CO 1- OS 

FX-XdFXrXrX 

5fx 1 dec to 
dd 1 d d 

•H « © « 0 Cl 
d fx d d d d 


S5 ‘TaO-T ‘TJO 

ecci 1 ( 'C ( 
dd 1 id! 

t-l-xX ( CO 1-X 
dd 1 1-XrX 

S§5 ISI IS 

If I © iO © -IX 

1 ai d 

©oico ^fx© 

rXdrXCldFX 

Weight I 

1 

zP ^ 

a 

O ’t d -rfi -.<1 o 

t- l> Xf c- |> CO 

OdxfiOOOSOO 

CO O o >dO >o 

OOOIICOOWO 

to © tO © to © 

d©xiiddo 

to © If © © © 

©xl*dOxl(0 

tF©©©©© 

a ® 

°<£ ^ 

CD Cl 30 xf « xf 

iD lO xl< ^ lO xf 

©OdOOOOFX 

lO lO xl< x^i ■.(. SO 

©d©-!*©© 
fX fX fX 

•X< «|i xl* 143 

©dxll©©© 
rX fX 

X|t X*1 -J( ..J. Fj. 

xf(©©d«© 
fX fX fX fX rX 

© © lO © © © 

jannd JO -ON 

««e?eo^co 

so CO !>• OD © O 
sO so to so to © 

T-i C-l CO CP 

CP CP CP cp CD cp 

tF © © 0 FX d 

FX FX FX 


gujqojPH P 9Pa 

€»!I3 

S- : : : . 

iu 

c§S§5 S 

»s 

BZ : : : : : 

=1 

J^Sfx 

Ux bfaS 

i 

g « 

3 

M O 

at 

£ 

-if 

'=ii^ 

?|*5 

“sfi 

r 

Mrs. K. F. Graham, 
Ballagh Lodge, 
Donadea, 

Co. Kildare. 

Mis. j. R. Boyd, 

The Rectory, 

KiUaloe, 

Co, Clare 

ifiss M. O’Brien, 
Moycarkey, 

Horse and Jockey, 
Thurles, 

Co. Tipperary- 

1- 1 
”|l 

md JO iaqmnK 

« 

o 

FX 

r< 
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Date of 
Moulting. 
{Neck moults 
in italici) 

Oct.,Aug.,/u»i< 
Dec , June 
June 

June 

Aug., June 

Aug , June 
Oct., J line 
Oct., June 
Oct., Aug. 
Oct., Feb., J uni 
June 

June 

June 

Jan., June 
June 

Jan., June 

June 

June 

June 

June 

Oct , June 

Aug , June 
Dec , June 
Aug. 

June 

Oct., Aug. 

Oct, 

Apoojg 

sauiit |o iaqnin^ 

1 1 I I I 1 

d 1 M xto 

1 1 Ito 1 1 

1 1 1 TOd n 

i 

1 X ^ 1 TO 1 

paquota.tg japun *9^2 

M 1 1 U 

1 1 1 1 1 1 

1 1 Id N 

d 1 1 d 1 { 

Ito 1 Ito 1 

(a) Total Eggs 

(6) Total weight. 

(c) Av. weight 
per dozen 

(rf) Total value 
from Pen. 

•5 O J** 

O ® 

o 

S N ;0 A 

r-tdiiH OM'-i* 

5 s SS 

^d 

S £. SS 

-^2 d 

- 

2 cs ® 

. o »0 N X ps 
toSto OCl'-i? 

S S S-S 

sr 

3 a 

TO*£;:g‘<Si5, 

3 s ss 

i^TO ^ 

NO ^ 

X ® ^2 

X N X u- 
toSIto Od'irt 

S S SS 

Idling «cl 

sSSg |o tqa!aA\ dilejaA\ 

.g'^ocoo W(N 
g W CJ (M -M (N 

dici»-<*n*do 

d d d Cl d d 

TO >0 O TO O 

d d Cl d d d 

TO O TO TO Cl TO 

Cl d d d d d 

TOTOXdTOX 

d Cl d d d Cl 

tajind jad aniB^ 

•a ix lO X X o 

cfl CO M O fH ffl 

CM TO «> CO CO W 

nh* iTOwl^i-CM 

totouctoto « 

TOCI-fClI't'. 

M W X X Cl Cl 

oo’ifi’o'x ^X 

X o •« a 1'* X 

X X TO Cl X d 

!>. OJ t>. O 1- TO 

Xtoxtototo 

TO X X X CO X 

TO«TOi..4.» 

toOOOtoO 

X X X X X d 

Cl Cl X d Cl TO 


OS ’Mci-t *130 
—apcio jsjtj 

Cl cs CO X «o -f 
eo CO >o lO (M 

O d 1- X X 

X ».0 1- X X d 

TO Cl O Cl X X 

X lO X TO X X 

TO Cl X X X Cl 
XXTOXdX 

TO TO X o li« | 1 » 
XTOOTOXd 

w 

»i 

I«JOI 

* -t' O TO TO TO lO 

I'. Cl 05 o o: o 

1 r-i Cl ri Cl d C4 

«c t- -11 X TO 

cs O TO TO 50 X 

TO Cl d d TO TO 

»rs S5 -5 TO o o 

TO X * cs TO X 

Cl Cl TO d 1-^ 

I- X X TO OS lO 

O O TO X o o 

TO Cl Cl Cl Cl Cl 

181 

156 

237 

180 

188 

76 

PC 

M 

». 

apejQ pnooas 

1 TO 00 

Xt- 1 CIXI^ 

1 X 

(cl i??-"*® 

X X X X TO 

TO d X X 

1 ?i”22 1 

m 

apBJQ JSJtd 

X —( t o— 1 o 

CO O 1-1 1-I Cl -H 

TO X -t TO C ^ 

d »0 TO TO d TO 

18 

185 

17 

149 

83 

37 

X Cl c? X CS o 

X TO ir. -r d X 

44 

113 

100 

131 

154 

4 


apt’i^ [Biaads 

TO TO, » Cl 1-t TO 

o 

XCIXXXTO 

X TO TO X TO 

1» X X Cs X X 
cs Cl I ■> ‘OX 

TO 

X X X X li- TO 
TOTOXTOTOd 

1.. os TO TO X Cl 

X 1-1 X X »-( 1.. 


iX Sny-t ’Sny 

TO TO CO CSC. TO 

d TO CS C CS TO 

122*® 

1 xxcixc. 

TOtoXXX 1 


e -Siiy i 

1-- Cl TO COX CO 

TO d TO TO TO TO 

2 d TO TO TO TO 

2?J 

1 X TO Cl t» X 

i dTOTO 

'^;::222 1 


9 Ainf-9 aunf 

C. COOTO'""' 

TO d TO TO d TO 

I- TO TO CS 2 

tJr-l i OTOLO 
to d 1 Cl 

1 TO O 1 Xto 

1 ,-,(M 1 TOd 

C-XXOd j 


y junf-si /Cujv 

C) TO Cl t- -t 
ClClTOTOdTO 


dd 1 dCld 

1 X Cl O TO Cl 

1 TOTOddCl 

C TOto TO O 1 
TOTOd*-lCl 1 

LAID 

Tl ^m-fi ‘idV 

d Cl TO TO Cl TO 


TOd 1 Cldd 

1 X Cl 1 Cl X 

1 TOCl 1 cid 

XtoTOXX 1 

TO -1 Cl TOd 1 

81 'idy-il UBiv 

CO TO •»C TO -fi TO 

Cl Cl TO Cl Cl Cl 

OCICSXCICS 

CIClTOdClTO 

cici 1 dcici 

1 d Cl Cl cid 

TOTOXTOd 1 
dClClTOCI 1 

VI 

a 

o 

01 ’-loiM-fil q^ii 


J:;22S:;^2 

fi?iQTOd'^^ 

03 C C X X — 

Cl Cl Cl Cl TO d 

n Cl Cl ss X *0 

TOdCl»-*TOX 

M 

LI q^H-IS wwf 

1 oiio“co'rrci Cl 

I TO TO TO Cl Cl 

1 C X X X xlo 

TO TO TO Cl TO 

TO 05 TO 1 1- X 

Cl TO TO Ito 

XTOlr.'TOn.i;: 

TO Cl TO Cl TO TO 

Xd TO X oo 

TO Cl TO 01 d 


OS ucl-xs ODCJ 

c 1 c i c * X 

TO , Cl TO Cl TO 

cl X -^ci /J 

Cl TO TO d Cl TO 

fi- X X — 1 X CS 

C X O X X Cl 
d Cl Cl d TO Cl 



83 -aJa-OS AON 

ro'eol: I X Ci'o 1 

Cl TO Cl TO Cl d 

X X X to 11. I-C 
d TO d Cl TO 

toOtoOCto 

Cl d Cl Cl d Cl 

xodTOT.cf"“ 
Cl Cl Cl Cl TO Cl 

cJ‘'S52§1g3 


fiS 'AON-OS PO 

OS cs“x cs' ^ Cl 
TOtotoCICI 

cTcT lO oIo'to 

Cl Cl Cl TO Cl 

O C cs Cl Cl X 

TOd TOdClCl 

to'x to iVi-*0s 

d d Cl Cl TO 

TO Cl X O X 1 

Cl d TO Cl TO 1 


83 PO-l -PO 

''“r^TfCXlH'O 

1 Cl Cl TO TO 

O^TO T'r^lz. 

TO TOCl 1 dTO 

r-d xto TOX 

TO d TO d d Cl 

2Sa22 1 

*to‘to^‘- 1 1 

g 

At 

close 
of test 

lb. oz. 

-txc-toci 

X wn IS CO X to 

d Cl X X X d 

to TO lO X •« TO 

XX TOOX 

Q 

XX lO X ‘O 

0X0X0 

Q"" 

X to X X X 

X O Cl O Cl 

TO TOq 

«.0 ‘ft TO ift 

H 

On 

Ar- 

rival 

lb OZ. 

CO Cl 'ji X o d 

X 'e uc CO X lo 

4 13 

4 9 

4 8 

4 14 

4 12 

5 0 

X X Cl d TO TO 

TO TO 

X ‘ft *15 TO O O 

XXXXOd 

to to to TO ‘ft to 

dTOOddX 

■TO ift ift X TO ‘ft 

Plinj JO ON 

li. X cs O TO d 

50 OT « n»< r|i 

X X r- X cs o 
XXXXXOS 

97 

98 

99 
100 
101 
102 

X to X X t- X 

X TO ift X t- X 
TOTOTOTOTO'TO 

fuiqajBH JO ajBQ 


1 . 

Ih 

Sig “Is-gfg “ 
b Sb^ 

. 

CS ^ : 2 

: : : : - 

; : : : : 
b 

'v 

b b 

b 

S 

M 

0 8 
< S 

S ^ 

: s 

1 

Mi-. L. Hally, 

The Cottage, 

Kells, 

Thomastown, 
Co. Kilkenny. 



Miss K. Newman, 
Drinadaly, 

Trim, 

Co. Meath. 

Mrs. L. P. Cox, 

Clonlara, 

Saggart, 

Co. Dublin. 

Mrs. J. Lynskey, 
Prospect, 

Bamadeig, 

Tuam, 

Co. Galway. 

Mrs. G. Reddy, 

St. W olstan’s 
Celbndgo, 

Co. Kildare. 

nsd |o mqmnN 


IS j 

e- 

« 1 

X 

tlMiv joaapto 

CP 

l> 

X 

• 1 
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Date of 

Moulting 
(Neck moults 
tn italics) 


Nov , May 

Junt 

Nov., June 
Nov. 

Nov. 

June 

Oct., June 

Oct. 

Oct. 

July 

Aug. 

1^1 1^1’ 

1— ,r-,< |A|N; 

Dec., Oa . 

Aug. 

June 

June 

Nov., June 
Aug.. J une 

Xpoojfi 

sauji) JO jaq^n^S 

1 u 1 u 

N 1 O i 1 1 

Ul 1 i 1 

Md 1 i 1 

\ drHd 1 1 

iqSjaAS 

paqijosaj j japun s33a 
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*DisquaUfied under Qause 20 (more than 20 per cent, second grade eggs). t^^ualificd under Clause 29 (pen produced less th an 960 eggs). 
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SECTION II. WHITE WYANDOTTE (STATION HOLDERS) — 2S Pena 
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SECTION II.— AVHITE WYANDOTTE (STATION HOLDERS)— continued. 
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•Disqualified under Clause 29 (more than 20 per cent ^e-co^d grade eggs). D = Dead. 


SECTION IIl.~RHODE ISLAND RED-^ntiniied. 


160 


Data of 
Moultii^ 
(Neck moults 
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under Clause 29 (more than 20 per cent second grade eggs). t^^i^ualified under Clause 29 (pen produced less than 960 eggs). 
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•Disqualified under Clause 29 (more than 20 per cent, second grade eggs). 





SECTION IV.— RHODE ISLAND RED (STATION HOLDERS)— continaed 


162 



Date of 
Moulting 
(Neck moults 
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^Disqualified under Clause 29 {more than 20 per cent, second grade eggs). 
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Date ol 
Moulting. 
(Neck moults 
in italics) 

It 

Viki 
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Aug. 

Oct, June 
Nov., June 
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(c) Av. weight 
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Date of 
Moulting. 
(Neck moults 
in italics) 

June . 
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Nov., JWM 
Oct., June 
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(c) Av. weight 
per dozen. 

{d) Total value 
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Bailyedmonduff, 
Sandford, 

Co. Dublin. 

Mrs. M. Cruite, 
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Mrs. N. Barry, 
Ballyarthur House, 
F«moy, 
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SECTION V.— ANY NON-STTTING BREED— continued. 


Date of 
Moulting. 
(Neck moults 
in italics) 
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Oct., July 
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(rt) Total Eggs 
from Pen. 
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(f) Av. weight 
per dozen. 

(d) Total vahie 
from Peo. 
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tinder Clause 29 (more than 20 per cent, second grade eggs). t Disqualified under Clause 29 (pen produced less than 060 eggs). 



SECTION VI.— ANY OTHER GENERAL PURPOSE BREED— continued 
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SECTION VI.— ANY OTHER GENERAL PURPOSE BREED— continued. 
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NOTES AND MEMORANDA 


SCHEME OF GRANTS FOR ENCOURAGING THE IMPROVEMENT 

OF FARMS 

With the two-fold object of assisting farmers in the carrying out of im- 
provement works of a reproductive nature on their holdings and in providing 
additional employment in rural areas, a scheme of grants for farm improve- 
ments works has been put into oj)cration. 

Particulars of the conditions under wdii<*h grants arc made available are 
set out hereunder. 

1. Tlic Scheme sliall apply to all holdings having a Poor Law Valuation 
on the agriculturiil land not exceeding £200 and owned by persons 
who earn their living solely or mainly by farming. 

2, Grants will be ))ayable to rated occupiers for approved improvements 
works such as : - 

(a) field drainage, including improvement and cleaning of watercourses ; 

{b) reclamation including (i) drainage wJiere necessary and (ii) removal 
of buslies, scrub, rocks and stones ; 

(c*) construction or improvement of fences ; 

(d) improvement of farmyards (excluding buildings), and 

(e) improve ment of farm roadways. 

8. Subject to the limitations mentioned hereafter and to the eonditions 
of the Scheme being fulfilled grants shall be ecpiivalent to 50 per cent, 
of the approved estimated cost of the labour required for improvement 
works carried out in the season. The approved estimate shall not 
exceed twice the Poor Law V aluation on the agricultural land, and if 
an applicant desires to proceed wdth work requiring a labour cost 
above that limit the additional labour cost must be borne wholly by 
himself. In the case of small holdings, however, where the Poor Law 
Valuation on the agricultural land docs not exceed £10, improvement 
works entailing an estimated labour value of not more than £20 may 
be approved. 

4 , Except in Congested Districts, grants will not be paid for improvement 
works entailing a labour cost of less than £10, 
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5. The maximum grant payable to any applicant in respect of the season 
shall be £100 and the minimum grant £5, except in -Congested Districts 
where a minimum grant of £l may be allowed. 

6. Applications must be made on the prescribed form and will be dealt 
with in the order of their receipt up to the limits of the money available. 
Some preference may, however, be given to applicants who employ 
additional hired labour. 

7. Joint co-ordinated works between the rated occupiers of adjoining 
lands may be approved. 

8. Applicants must agree to carry out the improvement works within a 
prescribed time and to the satisfaction of the Minister. 

9. Tillage of land reclaimed under the Scheme will be a condition of 
payment of the grant where the area of arable land in the holding is 
considered insuflicient. 

10. This Scheme shall not include any improvement works which would 
normally come under any other Scheme or Statute. 

11. Payment of grants for ap))rovcd improvement works (tarried out to 
the satisfaction of the Minister will be made as soon as possible after 
the completion of the work. 

12. The decision of the Minister in all matters relating to th(‘ Scheme 
shall be final. 


THE HORSE COMES BACK. 

Signs are not wanting that the horse is coming into his own again, not 
only as a useful farm and city worker but also as an essential part of modern 
army transport. 

The craze for mechanisation readied its height after the close of the Great 
War, and motor haulage was tJ\e fashion on farm and road and in the army. 
It is said that France has not yet recovered from the depletion of her stock 
of horses during the post-war years when breeders sold their yearlings in 
despair to the first buyer and many horses went out of the country. To-day 
the tide is turning and the French, in company with other nations have been 
revising their ideas as to the relative usefulness of the horse and the motor. 

Some important investigations in animal mechanics have been carried 
out by the French Government at their Breeding Station in N. Africa and 
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three interesting papers by the Director of the Station (Dr. H. Vein, V.S.) 
have recently been presented to the French Academy of Agriculture. In 
the first of these he discusses the horse on the farm. WJiilc admitting the 
importance of mechanical traction in agriculture on tlie grand scale, he 
maintains that the horse is indis})ensahlc on the small or medium-sized farm. 

This being vso, it behoves the farmer to get the best possible mechanical 
return from his horse by modernizing the conditions under which tlie animal 
has to work. Awkward, uncomfortable harness and heavy, lumbering 
carts must all be scrapped. Exyieriments in Germany have proved the 
great advantage to be gained from tin* introduction of pneumatic tyres, 
ball bearings, and sliock absorbers, and from tlie use of light steel vehicles 
which are built on rational lines and are cheajier than the old wooden farm 
(‘arts. The adoption of tlK‘se improvements would mean a saving of 47 per 
cent, of the horse’s energy on a hard road and of (D yier cent, on a wet beet 
field, or an all-round saving of 50 ))er cent. 

In another paper Dr. Vein deals with the horse in the city and he (piotes 
hgures compiled in Paris in 1032 which show that horse haulage is more 
economical than motor haulage, save in cases where tlu‘ distance^ covered 
by the motor is at k^ast twice that travelled by tlie horse v(‘}iicle of ecpial 
tonnage. Domestic refuse too can be collected more cheaply by horse power. 
In Paris it was found that the cost of removal per ton was 0 fr. when horses 
were used as against 2(i fr. when refuse w^as removed in motor vehicles. 

In the big American cities too, the return of the horse is b(‘coming increas- 
ingly evident. In Philadelphia, for instance. 1.700 liors('s are working for 
the municipal cleansing d(']^artment, and in New^ York the ])ercentage of 
the total eity transport which is effected by horses lias recently risen from 
72 to 78 per cent. 


A NEW WINTER HARDY WHEAT. 

The well-know’ii Dutch plant -breeder, Dr. Mansliolt, announces ji new 
white-seeded wheat which will be capable of standi»»g winter conditions. 
It was obtained by crossing Carsten V with Juliana, llic lu vv variety, 
which is as yet un-named, distinguished itself by tlu* nuiniu‘r in whi(*h it 
stood up to the hard winter of 1939-40. It has the three-i’old advantage of 
producing a heavy yield, of being winter hardy and of having a white grain. 
It promises to be a valuable aecpiisition. 

The object which the breeder had in mind in the present instance was 
to combine the good qualities of the Juliana wheat with the quality of winter 
hardiness. The first crossing dates from 1932. Both parent plants have a 
dense compressed ear and the new. variety also exhibits this characteristic 
which, it seems, is now considered to be rather old-fashioned. It is the 
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French wheats, which are often productive and are distinguished for their 
smaller, looser ear and abundant tillering, which have come to the fore in 
recent years, and their character will be plainly observed in the new varieties 
which will come on the market in the near future. 

During the three years following the first crossing of the Matisholt wheat, 
no selection was made, but in the autumn of 1935, the seed of several plants 
was planted in a separate plot. One plot has now been reproduced on a 
larger scale and side by side with it a couple of other strains with somewhat 
different (pialities have been grown. 

The winter hardiness of the new variety in this larger test was not exactly 
that of Carsten V but must be considered to be very satisfactory in view 
of the severity of the winter. This it is which has encouraged Dr. Mansholt 
to begin growing the new wheat on a large scale. At present, one or two 
variations may occur in the crop, but this condition will, he believes, improve 
gradually year by year. 


POTATOES IN PALESTINE. 

The Palestine Department of Agriculture and Fisheries states that potatoes 
are rapidly becoming one of the most important cro})s of tlie country, and 
liftings — especially on the coastal plain — were very heavy from the winter, 
spring, and autumn sown crops. Palestine is not, however, yet able to meet the 
demand for local consumption and imports arc still necessary. It is confidently 
estimated that the area of 2,357 acres planted with potatoes in 1937 has been 
increased during the 1938-39 season by at least 20 per cent, the total 
yield being computed at about 11,780 tons as against 8,820 tons in tlie 
preceding year. Trial shipments of new potatoes to the United Kingdom 
during winter months have given promising results. 
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HARVESTING AND DISPOSAL OF GRAIN CROPS. 


Broadcast from Radio Eirmnn on Tuesdaff, 2i)th Auf^ust, 1941. 

% 

The Minister for Agrkttltitre. 


First of all I want to say that tho farmers have done a magnificent job* In 
these 26 Counties they have given us the largest crop of wheat since 1846. I 
believe we can now assume an average yield for cereal and root crops. If we 
get this average yield we shall this year have produced through tillage the largest 
amount of food on record. Havjng mad(‘ those two v(*ry definite and positive 
assertions, I think 1 am justified in saying that no class in the community has 
served the community iietter than the farmers We asked for food and they 
gave it to us. 

While there have been the usual cases here and there of lodging of crops, I 
think that on the whoh' the harve^st is jiromising. A- fair yield may be expected 
from the 491,000 acres sown under wheat, but the condition of the grain will 
depend on the weather of th<* next few weeks. Even if all the wheat is well 
saved, we shall not have enough to jirovide us wu’th a yea^^s bread and the seed 
required for next year's croj), (letting enough wheat from abroad to make good 
the deficiency may not b(' possible and it wdll, then'bue, be necessary to hold, 
as a reserve for human food, a considerabh* proportion of the produce of the 
169,000 acres under barh‘v. 'Phis reserv<*, together with the barley l>ought for 
malting, wull, 1 am afraid, absorb nearly all that comt's on th<‘ market, and for 
this reason licences for I he purchase of barley from growers will have to be res- 
tricted to the maltsters and other merchants wdio have been engaged extensively 
in the purchase of barley in previous seasons. Feeders of live stock will be 
dependent mainly on oats in the next tw^elve months. While some 778,(X)0 
acres of oats have been growm, there will be a heavy demand on the proportion 
of the crop that is marketed. It is necessary to ensure first that the oatmeal 
millers will obtain their requirements for the production of oatmeal for human 
food and then that there will be an equitable distribution of oats at reasonable 
prices to feeders of live stock, including owmers of horses in towns. 

The Emergency Powa^rs (Cereals) Order which 1 signed on the L3th August will 
I hope, ensure that the produce of this year’s grain crop will be utilised to the best 
advantage for the benefit of the w^hole community. To prevent speculation in 
grain, such as occurred last season, the Order restricts dealing in grain to licensed 
buyers and fixes the prices which these buyers must pay to the growers and those 
at which they may resell the grain. I want to make it clear that the licensed 



178 


buyers may not dispose of the grain as they wish, either by selling it or by grinding 
it in their own mills. In the case of wheat, the licensed millers will be authorised 
to mill their home-grown wheat quotas into flour or wheaten meal and dealers 
will be required to sell only to licensed millers and, as dar as practicable, only 
to those millers whose premises are nearest to them. As I have mentioned 
already, barley will be purchased, dried and stored by those who have been 
accustomed to handle this grain in the past. Licences to purchase oats from 
growers are being issued to merchants who have suitable storage accommodation, 
and those merchants will also be required to hold this grain until they receive 
directions as to its disposal. 

To advise and assist me in arranging for the distribution of barley and oats, 

0 Committee called the Cereals Distribution Committee, representative of the 
various interests concerned, has been appointed, and this Committee will direct 
authorised buyers when and where to dispose of barley and oats. 

Listeners will probably all have seen the notice published in the daily press 
on the Tuesday of last week, setting out in detail the prices at which licensed 
l)uyers must jiurcliase and sell wheat, barley and oats. Prices for wheat to the 
grower are minimum prices and, while the minimum price of good wheat is 40/-, 
a miller or dealer purchasing from the grower is at liberty to pay more than 40/-. 

1 understand that the flour millers have, in fact, agreed to supply iroA) sacks and 
to pay 40/- on the farm, while farmers who deliver their wheat will receive 
prices from 40/6d. to 41 /-, according to the distance of the miller’s premises from 
the farm. For wheat delivered after the 31st of December 1/- per barrel will be 
paid in addition to those just mentioned. 1 hope I shall not hear again either 
through malice or ignorance the statement that the Government broke faith 
with the farmers by depriving them of 6d. per barrel or the cost of delivering 
their wheat to purchasers’ jiremises. I would like to remind wheat growers 
that every available barrel of wheat will be needed for human food and that 
it is an offence to use wheat for the feeding of animals. No farmer, therefore, 
should keep back any of his wheat for this purpose. He should sell all his mill- 
able wheat apart from what he requires for seed or for the use of himself and his 
family. 

The price to be jmid to growers for barley purchased for malting is 30/- and 
for all other barley of good average quality 28/- per barrel. The price for oats 
is 18/8d. per barrel. In the case of barley and oats the prices are fixed, not 
minimum, and are for grain delivered to buyer’s store or railway station. These 
prices are for grain sold up to the end of this year, after which somewhat higher 
prices will be payable, as set out in the Order, but neither growers nor dealers 
will be able to sell grain late in the season at disproportionately high prices, such 
as those ruling during the pa^ few months. 

The Order provides that farmers may buy grain from one another for sowing 
on their own land. Farmers, owners of horses and persons in charge of horses 
or other animals, such as managers of racing establishments, may also purchase 
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oUttfi directly from growers. Shop-keepers who buy small quantities of oats 
from growers, not exceeding 5 cwt. at any one time, and who sell the oats retail 
to poultry keepers, horse owners, &c., may also carry on their business without 
a licence but all other classes of persons are prohibited from purchasing grain 
from growers unless they have received a licence or a permit from the Minister for 
Agriculture. The Emergency Powers Act provides for severe penalties, including 
heavy fines and imprisonment, for breaches of the Order, and it is my intention 
to press for heavy penalties in any ease in which it will be necessary to institute 
proceedings under the Order. As soon as possible ex-mill prices fur feeding 
stuffs will be announced. 

By this time licences should be in the hands of all those persons who have made 
application and whom it has been decided to authorise to purchase grain from 
growers. These licences apply only to grain intended for resale. Special ar- 
rangements are being made for the assembly of stocks of wheat, barley and oats 
for seed, and persons desiring to assemble such stocks should apply at once, if 
they have not already done so, to the Department of Agriculture, for the neces- 
sary permits, for which no fee is payable. 

There has been considerable discussion recently regarding the lack of coal 
for threshing, T can hold out no hope that any coal will be available for this 
purpose beyond the small supply which, it is hoped, threshing owners can obtain 
for starting purposes and movement from farm to farm. Farmers intending to 
employ steam threshing sets should, therefore, immediately provide tliemselves 
with good black turf or with timber, preferably hard woods such as beech or ash. 
I know that those fuels have been used before. It is obvious, tlicrefore, that 
they can be used again. They must needs be used this year. Much time and 
sympathy has been given to this question by the Minister for Supplies and 
myself and, indeed, by every member of the Government. T know the farmers 
have produced the grain that is badly needed and that the present weather will 
make threshing difficult even with a good engine using eilicierit fuel. We all 
agree that an ample supply of good coal would be preferable but that supply 
is not available. There is no use in creating a fool's paradise by telling producers 
they will get coal. It is better for them to face the hard and unpleasant fact 
now. Let us not waste further time and energy in talking of the darger and 
inefficiency of turf or wood for this purpose but immediately get a supply ready 
for threshing day. The suggestion that the Army should help in harvesting 
operations has come from more than one quarter. For various reasons this 
cannot be arranged. Farmers must this year depend on themselves, their fam- 
ilies and employees as they have done in the past. 

As a last word, I would remind farmers that, owing to the shortage of manures, 
we cannot hope to obtain as good a yield of cereal crops in 1942 as we have been 
accustomed to in recent years. It is, therefore, of the greatest importance that 
every farmer should grow more wheat in the coming season. No time should 
be lost in preparing the land for the sowing of wintei wheat to the greatest 
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possible extent. Early sown winter wheat is certain to succeed and will yield 
better than the later sown crops. I hope to announce a maximum price for 
seed wheat in the very near future. In these times of stress especially the 
farmer cannot afford to rest on his oars. Before he has disposed of this year’s 
crop he must prepare for next year. The community’s needs will be at least as 
great, his difiBculties will probably be greater. He can to some extent offset 
those added difficulties by planning to till more and by putting his plans into 
operation as soon as possible. 
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FOOD PRODUCTION IN THE EMERGENCY 


liROADCAST TALKS 


The text of the first three of this series of Talks was given in the previous number 
of the Journal. in the present number the text of the remaining Talks is 
included. 

(4) Broadcast Talk entitled “ MAKINO THE MOST OF THE GARDEN AND 
Allotment,” given by Mr. a. Turner, B.Sc., A.R.C.Sc.I., Inspector, 
Department of Agriculture, on 27th January, 1941. 

This short talk is in the nature of an appeal to the amateur gardener, the 
cottager and the allotment holder, whose responsibility in the matter of food 
production has already been referred to by the Minister for Agriculture and 
which cannot be over-emphasised, in view of the difficult times which may lie 
ahead of us all. 

There are thousands of small gardens in this country. These, if viewed 
separately in terms of acreage, may appear msignifi(‘ant and of little importance 
as food producing units in this time of emergency. Taken collectively they arc 
capable of contributing very appreciably to the nation's supply of health-giving 
vegetables and fruit. For instance, there are ov(*r 50,()()() cottage holdings of 
one acre or less in area, and it is obvious that- if these were ilevoted largely to 
the production of potatoes and vegetables, thou.sands of tons of food would bt^ 
produced in the aggregate. This point is mentioned to stress the fact that re- 
latively the cottier can play his part just as eiTectively as the large farmer. 

Many of these cottage ])l()ts are models of what they should be, and produce 
to the fullest possible extent food of one kind or another, but others are left 
uncultivated, almost useless to their owners and the nation. At any time this 
neglect is regrettable, but in times of emergency it is a serious matter. 

The person who produces vegetables in his own garden or allotment is naturally 
more independent than one who has to rely on outside sources of supply. It is 
not taking too narrow a view of the situation to state that the householder who 
neglects in these times to cultivate his garden culpably exposes his family to 
the possibility of greater risk of suffering, shtuild an emergency arise. 

A good supply of vegetables in the home garden is an insurance against want, 
and is a personal economy especially when food tends to be dear and difficult 
to obtain. 
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There is no doubt that it will be necessary to accustom ourselves to a restricted 
range of food products. Imported fruits and vegetables, to which we have had 
access at all times of the year, will certainly be scarce, and must be replaced by 
other commodities which we can grow^ at home. 

A diet need not be elaborate in order to supply the essentials required by the 
body, but it must be varied and palatable, and it is in this connection that 
vegetables and fruit are of special value. Carrots, Parsnips, Beetroot and Onions 
are (like Potatoes) energy providers. Peas and Beans provide protein material, 
that is to say, body building material, and all vegetables and fruits are sources 
of mineral salts, such as Calcium, Phosphorus and Iron, which are essential 
items in our nutrition. 

The provision of a variety of vegetables at all seasons of the year presents 
no serious problem ; Cabbages, Brussels Sprouts, Brocolli, Leeks and Parsnips 
are sufficiently hardy to stand severe weather and may be used from the garden 
as required. Others such as potatoes, onions, beet, carrots, etc., can with little 
inconvenience be stored for use during periods when fresh vegetables are not 
obtainable. 

The growing of vegetables presents no particular difficulty in any ordinary 
soil. Amateur gardeners usually concentrate on the production of the more 
easily cultivated kinds, such as Potatoes, Cabbages, Lettuces, Parsnips and 
Onions. These are indeed the most important, in fact in present circumstances 
potatoes should occupy the bulk of the space available. There is however no 
reason why, even without previous experience, a small supply of the less common 
sorts such as Celery, Peas, etc., could not be successfully grown. 

Even if cultural mistakes are made at the outset, this need not deter the amat- 
eur, who will soon gain experience and “ get the knack of doing things correctly. 
In gardening greater knowledge is very often accumulated through mistakes 
made, than by successes achieved. 

The immediate question is, what can be done now to ensure a supply of veget- 
ables throughout the year. 

First of all — plan ahead and start making preparations at once. Dig over the 
soil as soon as possible and add farm yard manure, to at least a portion of the 
plot as digging proceeds, or, as a substitute, dig in rough grass, leaves or decayed 
weeds. And by the way, quite useful manure can be produced by allowing grass, 
weeds, and other plant refuse to rot in a pit or heap, so as to form what is called 
a compost. This will resemble soil in appearance and is very useful in the garden 
when other manure is scarce. 

If rubbish is burned at any time, the ashes should be spread over the soil. 
They will provide a certain amount of Potash, which is dost valuable and now 
almost unobtainable. 
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Gardeners near the sea will surely be wise enough to use sea-weed, which is 
also rich in Potash, and other valuable minerals. Poultry manure is also good 
and should be secured where possible. 

In digging a grass plot do not remove the sod but chop it up and bury it as 
digging proceeds. It will decay and enrich the soil. 

The next step is to procure a supply of the necessary seeds. Many kinds of 
garden seeds will be scarce and dear this year. Supplies should therefore be 
ordered at once and stored in a dry place until required. Do not order more than 
you actually require and do not waste what you do buy. Nearly everybody 
sows seed far too thickly and satisfactory crops could be obtained with much 
less seed than is generally used. By sowing seeds of vegetables in clumps of 
three or four at the proper distance apart, instead of in a continuous line, a great 
saving will be effected. 

Farmyard manure is the best fertiliser but if it is not available endeavour to 
procure a small supply of artificial manure and store it in readiness for use as 
required. What has been said about seeds applies hero also. Supplies will be 
limited ; don’t buy more than you require. Store it in a dry place, and use it 
economically. 

As soon as growth begins in February, Cabbage plants of a suitable variety 
should be obtained and planted out 12 to 15 inches apart. When these get 
established they can be hurried along with a stimulant such as Sulphate of 
Ammonia or Nitro-chalk. Care should be used in the application of these 
chemical manures — a little and often should be the rule. Heavy doses may do 
more harm than good. They are also wasteful as there is a limit to the amount 
the plant can absorb and the surplus will probably be washed away before the 
plant roots have a chance to avail of it. 

Don’t forget to put in a few rows of early potatoes. Grow some late ones too 
if you have room, but the early varieties can be planted as soon as the ground 
is in good condition in March and will mature in June and July — the months 
in which our food supplies may be at their lowest ebb. 

It would be well to procure seed potatoes now, along with the other garden 
seeds. Place the tubers in a shallow box, in a well lighted but frost proof shed 
so that sprouting can take place before planting. In this way a heavier crop 
will be obtained. 

Select varieties like Epicure, Sharpes Express, Duke of York, and buy certified 
seed if you can — it will pay you. After the potatoes are dug, plant up immediate- 
ly with vegetables for winter use, cabbage Savoys, Kale, Leeks, Celery and 
Lettuces. You can either buy plants of these vegetables or raise them from 
seed yourself, but to go into details regarding the methods of raising and planting 
them is not feasible in a short talk of this kind. Reference to them howevei 
illustrates the important point, that a garden can, and should be utilised to pro- 
duce a succession of vegetables throughout the year. 



BJarly in March, Broad Bean« and hardy varieties of Peas should be sown, 
and so on with the various vegetables in their season. 

' To keep yourself right, obtain a copy of Leaflet No. 36 The Vegetable Garden” 
issued free by the Department of Agriculture. 

Residents in rural areas can secure, free of charge the advice and assistance 
of the Instructor in Horticulture employed by their Committee of Agriculture. 

Vegetables are not without their enemies. Slugs, insects and fungus diseases 
may be expected to do some damage, but where close attention can be given 
as in the case in a small garden or allotment the control of pests does not present 
a serious problem. 

A copy of leaflet No. 101 ** Diseases and Pests of Vegetable Crops ” should be 
obtained in good time and studied carefully. 

And now a word about fruH. What has been said regarding the nutritional 
value of vegetables, applies equally to fruit, and here again we must make the 
most of what we can produce at home. 

It is unlikely, that foreign apples will be obtainable next Winter, but fortunately 
for us the Irish apple, if properly grown is the finest to be had anywhere. It 
must of course, he 'properly gro'wn^ and it does not matter whether you have only 
a few trees or a small orchard you should see that the maximum yield is obtained 
this year. 

Thin out the branches if the trees are overcrowded and spray early in February 
with one or other of the well-known Tar-distillate sprays. Used at the proper 
strength these will cleanse the trees and will kill the eggs of many insect pests. 

Later on it will be necessary to spray several times with another preparation 
to control Apple Scab (or Black Spot as it is sometimes called) a disease which 
makes the fruit very unsightly and reduces its value. Advice on this matter 
is contained in the Department’s Leaflet No. 84, 

Those whose gardens contain even a small number of bush fruits such as goose- 
berries and Black Currants should give them some extra attention to ensure a 
good crop. Pruning manuring, and spraying are all necessary. These fruits 
together with others such as Raspberries, Strawberries, Loganberries and Plums 
are invaluable to the housewife in normal times, and may be even more acceptable 
in the near future when other food commodities will be difiicult to procure. The 
surplus fruit can be preserved by bottling, and thus a good store can be made 
available for future use. 

To those listeners who have never taken a practical interest in gardening, 
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I would venture to suggest now that you resolve to take an active part in the 
planning and development of your garden or allotment. You will not have 
any regrets. Apart altogethei from the fact that gardening is a healthy and 
interesting occupation and amply repays for the time and thought given to it, 
you will have the satisfaction of knowing that, not only are you helping to meet 
the vital needs of your own family, but also that you are assisting very materially 
in bringing your countiy’s drive for increased food production to a successful 
issue. 
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OVERCOMING PRESENT DIFFICULTIES IN THE FEEDING 

OF FARM STOCK. 

(5) Broadcast Talk entitled OVERCOMINa PRESENT DIFFICULTIES IN THE 
Feeding OF Farm Stock” given by Professor B. J. Sheehy, D.Sc., 
F.R.C.Sc.I., Animal Nutrition Department, University College, Dublin, 
on 3rd February, 1941. 


To our farmers one of the consequences of isolation is the cessation of supplies 
of maize and oil cakes which were so freely obtainable prior to the war. This 
creates many difficulties in the feeding of farm stock. The chief problems 
are (1) the procuring of sufficient animal food from our own resources and (2) 
the provision of a dietary which will be suitable for the maintenance of good health 
and production. For this present season it is clear that we shall have to do 
the best we can with what we have got. Immediate steps should be taken to 
carefully conserve what food stores there are in the haggards, barns and pits and 
to prevent waste in the feeding of them. 

Hay should now be credited with a greater food value than formerly and it 
is imperative to prevent loss of it resulting from exposure to rain or wind, or 
from careless handling, or -from feeding to excess. Feeding a large quantity so 
that stock have some in front of them at all times is definitely wasteful. Animals 
actually do better when a reasonable allowance is presented to them in a number 
of feeds per day and a rick of hay thus fed goes very much further. It is not 
fully realised that 2 cwt, of very good hay has the same feeding value as 1 cwt. 
barley but that when the hay is of bad quality 4 cwts. are necessary to provide 
the same amount of nutriment. Every effort should, therefore, be made in 
the forthcoming summer to save superior quality hay, which is made by cutting 
early and putting up without undue exposure to weather. An all-round improve- 
ment in the quality of hay would go as far towards solving the feeding problems 
of the 1941-42 season as any other single factor. 

In the feeding of roots, better results, per pound fed, are obtained when the 
animal receives a moderate rather than an excessive quantity. A couple of 
stones daily to yearlings and four to five stones to fattening cattle and milch 
cows are reasonable quantities. As in the case of hay, excessive feeding and 
waste now, will mean scarcity in March and April. 

By making the most of what hay, edible straw and roots there are farmers 
can spare corn and the other concentrates which have become so scarce. There 
is another foodstuff, which for the purpose of saving concentrates deserves very 
special mention, I refer to ensiled green material. The feeding of grain or meal 
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or cake to stores, fattening cattle, and dairy cows can be entirely dispensed with 
if sufficient good quality silage is available. Sheep too relish it and for sows and 
fattening pigs a little of it is very useful. Properly made silage is comparable 
in feeding value to the green material from which it is made and all farmers 
can fully realise the advantage of making summer grass available to stock in 
winter. 

The necessity for every farmer to preserve in the green condition some summer 
grass for feeding in winter cannot be over-emphasised, and a store of silage on 
every farm will go a very long way to meet the needs of the 1941-42 season. 
Every year a considerable amount of surplus grass goes to waste in summer, and 
if the pastures are efficiently managed the removal of herbage for silage making 
at the time of peak growth does not reduce the stock carrying capacity for the 
season. Besides in the case of cattle which are to be kept over the 1941-42 
winter it is a mistake to feed them to fatness on an over-abundance of grass in 
summer, and to compel them to live on their own flesh in the succeeding winter. 
Such treatment is definitely very wasteful of food which in time of crisis is littla 
short of crminal. Forty pounds of silage is a fair daily allowance for a big animal 
and this quantity can be accommodated in 1 cubic foot of silo space. 

A general feature of animal feeding is the special ability of cattle and sheep to 
deal with what might be described as the coarse bulky feeding stuffs — what 
Americans call roughages. This should be exploited to the fullest in present 
circumstances so as to spare the concentrated foods particularly the cereals for 
other types of stock. 

In the way of concentrates there is, in addition to the unused residue of im- 
ported maize and cakes and home grain, a limited output from our mills. Bran 
and pollard which are scarce as well as dear should as far as possible be reserved 
for pigs and poultry. It’s a long “cry’' to next September, and unlike other 
stock, pigs and poultry cannot survive on the produce of pasture land. Bearing 
this fact in mind feeders of cattle and sheep should utilise all the available supplies 
of such foods as molassed beet pulp, dried grains and malt combings. The three 
foods mentioned may be dry-mixed in with other materials. Any surplus of 
molassed beet pulp in the factories should be immediately distributed, and feeders 
are advised that in pulp they have an article which, when fed dry, has the same 
feeding value as crushed oats. Young cattle may be given a quarter of a stone 
and fattening stock and dairy cows half a stone of it daily. Mixed with a little 
oats and perhaps dried grains or malt combings it makes a very palatable and 
useful food for sheep. Now that oil cakes are scarce the quantity of them fed 
to cattle must be very considerably reduced — a proportion of 1 part of cake or 
meat meal to 10 parts of a combination of such foods as oats and molassed beet 
pulp will give quite good results with young and fattening stock. Dairy cows 
giving a moderate yield derive siufficient protein from a proportion of 1 part of 
cake or meat meal to 6 parts of a mixture of oats, sugar pulp and dried grains. 
A home-grown foodstuff which could be used to entirely replace oil cakes is the 
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field bean a crop which can be freely grown and which gives good yields in all 
parts of this country. Then* is still time to plant this crop. Where silage is 
available the high protein foods, i.e., cakes etc., may be very considerably re- 
duced in quantity or deleted entirely. Under no circumstances should any 
kind of edible by-product be wasted. 

Year after year many of oin* peo])!*' make the mistake of exhausting all their 
supplies of cattle foodstuffs before tlu' mildness of spring starts the new season’s 
grass. Then while waiting for the grass, there is the usual rush for purchased 
foodstuffs, and, as soon as the pasture sends up its young laxative spring growth 
the weak cattle are turned out to live exclusively on it. The consequences 
are serious and often disastrous. The value of the pasture for the grazing 
season is considerably reduced, and the hungry stock develop a virulent diarrhoea 
to which they frequently suc(*umb. This year purchased foodstuffs will not be 
obtainable in spring and spcicial effort should be made to economise with the 
existing supplies so as to stretch them out as far as possible. 

Tlie feeding of pigs and poultry in pi‘esent conditions is particularly difficult. 
Oats finely ground can Ixj introduced into the dietary of bonhams at a young 
age and it may be fed to pigs over 34 months old in the rolled or bruised form 
to the extent of one third of the daily rat.ion. Molassed pulp is useful in the 
food of pigs from the bonhani stage onwards but it must be restricted to one sixth 
of the dietary mixture. The same ration must not, however, contain the maxi- 
mum amount of both oats and pulp because the two together make a mixture 
which is too bulky for pigs ether than dry sows. Barley is of course an ideal pig 
food and feeders who have a sufficiency of it hav^e little worries. It may comprise 
up to three-quarters of the entire feed mixture. In feeding value it is the equi- 
valent of maize which it can replace for all purposes. For that reason each 
individual farmer who is in a position to do so should grow sufficient barley this 
year to replace all the maize prcjviously purchased. Barley in sufficient quantity 
for stock feeding should be grown on every arable farm this year. To supply the 
proteins and minerals which are necessary to make up an efficient mixture for 
pigs and poultry, milk is the best of all foods. The same purpose is served by 
fisji and meat meal which in times of scarcity like this may with confidence be 
limited to 6 per cent, of the dietary. 

Intentionally I have, to this stage, withheld mention of the potato for pig 
and poultry feeding. It has been demonstrated in this country that about 
two thirds of the meal ration of fattening pigs may be replaced by boiled potatoes 
without appreciably altering the amount of nutriment taken in. Thus a big 
pig which would consume 64 jicunds of meal daily may be limited to 24 pounds 
of meals, the remaining 4 pounds being replaced by potatoes of which the quantity 
necessary for the purpose is 16 lb. A pig cannot consume this quantity in the 
usual two feeds per day. To enable even a 2 cwt. animal to consume 16 pounds 
of potatoes daily with 24 pounds of meal several feeds must be given, or alternat- 
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ively the potaJto^B ia tlve dry form, i.c. taken out of the boiler, must be before 
the jag at all timea. In some of the literature this latter method of feeding 
pigs is spoken of as the Lehman system, but it could be as appropriately described 
as an Irish system. When our small pig producer mixes a large tub of boiled 
potatoes or bruised cabl>age with a handful of meal he prepares the same kind 
of feed as Lehman is credited with disco\'eriug. For the guidance of those who 
give wet feeding and who wish to give the maximum of potatoes the proportion 
by weight of potatoes and meal for the respective ages is as follows : — 

At the age of 10 weeks Equal parts. 

„ ,, 16 ,, 3 parts potatoes to 1 of meals. 

ft tf 22 ,, 5 ,, ,, 1 ,, 

,, ti 26 ,, 8 „ ,, 1 ,, 


The proportion of potatoes would be gradually increased throughout the entire 
period. Boiled turnips or cabbage may be used to partly replace the potatoes. 
At no stage in his life can a pig consuming ad Iih. the above mixture eat more 
than 2 to 2^ pounds of meal per day to which figure the allowance of meals given 
daily may be limited when the ad lib. feeding of potatoes m the dry condition 
is practised. To a lesser extent the potato may be used to rejilace the meals 
for poultry. 

One of the many ways of solving the 1941-42 feeding stuff jiroblem is to grow 
a very much extended area of potatoes for feeding to pigr^ and jioultry. Potatoes 
ordinarily kept depreciate rapidly from this period of the year onwards but 
fortunately they can be preserved without further wastoge by ensiling. The 
tubers to be ensiled are boiled and placed in a pit and covered so as to exclude air. 

The absence of maize removes from the food menu of pigs and poultry a 
nutritive factor known as Vitamin A which is not supplied by any of our own 
cereals. Because of the lack of Vitamin A young pigs or poultry fed exclusively 
on such an apjiarently good, dietary as a mixture of bran, pollard, potatoes, 
barley, oats and meat meal make jioor progress and return a loss for th^Mr keep. 
• Actually a batch of chickens so fed all die in 5 or 6 weeks for the same reason. 
Luckily this essential food ingredient is found in considerable quantity in pasture 
herbage, in cabbage, kale, rape, green vetches, green cereals, rye grass and all 
green vegetables so that we in this country need not be at a loss for it. Green 
feeding is also rich in proteins and valuable minerals and for the purpose of 
balancing up rations for pigs and poultry both in respect of these ingredients 
and of Vitamin A it is the most important foodstuff. Arrangements should, 
therefore, be made to make it available in quantity up to December next and 
again from April, 1942 onwards. For the dead period of January to March 
feeders should procure a supply of grass meal which serves the same purpose as 
green feed and which is now made here at home in fair quantity. 

In tliis national emergency the human being is calling for more food production 
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in tbe form of a vast increase in wheat acreage. Farm stock, by their very 
presence are calling similarly. For them a very considerable increase in the 
supply of feeding stuffs for next season is essential. I have indicated the lines 
along which increased production of stock foods should take place. It is the 
combined privilege and responsibility of each individual landholder to make his 
maximum contribution towards a supreme national effort to save ourselves and 
our stock from disaster. 



SUGAR BEET 


(6) Broadcast Talk cntitltid SUGAR BEET” giv(‘ri by JAMES J. GLAVIN, B.Sc., 
N.D.A., Cn)ief Agricultural Adviser, The Irish Sugar Company, Limited, 
on 10th February, 1941. 

An Taoiseach and members of the Government have informed you that there 
18 an urgent need for increased food production and, further, that if wo are to 
survive the present crisis we must produce, in the coming season, suliicient quan- 
tities of essential foods to feed man and beast. You were told that it is of vital 
importance that all the n'sources of farmers, cottiers, plotholders, etc. should be 
mobilised and utilised in increasing food production. Farmers will no doubt 
have already harkened to the call for increa.sed juoduction of wheat, jiotatoes, 
oats, barley, etc., and 1 say God Sjieed the Plough and Reward their Labours. 

To-night it is my |)rivil(^ge to speak to you on Sugar Beet Production. In 
an article jiublished in an Agricultural Journal last sjiring 1 ap])ealed for the activ(‘. 
support and co-operation of all licet growers in jiroducing, not only more sugar 
beet, but more sugar per acre under cultivation so that wc would be as near 
as possible to being indcqxmdtmi of imported suppln^s of sugar in 1941. T take 
this opportunity of expressing the appreciation of th(‘ Irish Sugar (-onqiany 
for the (iX(!ellent inaiin(*r in which sugar beet growers responded to that- appeal 
You will be very glad to know that in the season now completed over 92,000 
tons of white sugar have been manufactured from home grown beet and, with 
that refined from imported cane, there will lie sufficient to meet the total needs 
of the entire jiopulation u]) to February, 1942. In addition, 58,000 tons of 
Molassed Beet Pulp, tin* equivalent in feeding valm* of 58,000 tons of oats or 
of 48,000 tons of maize was manufactured in the four factories. This amount 
of dried pulp is capable of replacing to some considerable extent the shortage of 
imported animal foods. 

The importance of sugar beet cultivation and beet sugar manufacture is often 
underestimated by the man in the street and for that reason I propose to give 
a few facts and figures for the information of listeners. Sugar beet, acre per 
acre, produces more human and animal food than any other crop that can be 
grown on the farm. As human food sugar takes sixth place in the list of staple 
foods having a higher food value than oatmeal, lieef, bread, milk or potatoes. 
A statute acre of sugar beet produces on an average : 

80 CWts. of white sugar — sufficient to supply 65 people with a pound of 
sugar each per week over a period of 12 months. 

18i CWts. of molassed beet pulp — the equivalent in feeding value of 18J cwts. 
of Oats or 15-J cwts. of Maize, 
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9 tons of tops and erowns — ^the equivalent in feeding value to the produce 
of half a statute acre of swedes or mangels, and in addition, heoause of the 
intensive cultivation carried out in its production, greater productive capao 
ity of the land for the following crop. 

It is, therefore, no wonder that sugar beet cultivation in the present crisis 
is of such special significance and economic importance to the Irish people. 
Apart altogether from its economic value as a farm crop with a guaranteed price 
and an assured market, sugar beet gives that stability to agricultural production 
which ensures benefits of great value to the entire population. A few examples 
will BuHce to demonstrate the magnitude of these benefits. The total payments 
to beet growers in 1940/41 for beet delivered was slightly under £2,000,000 of 
which over £230,000 was paid as cash advances during summer and early autumn. 
Over £390,000 was paid to the Railways and other carrying oompanies. 

The response to the Compan 3 ^’s appeal for increased sugar beet acreage in 
1941 is excellent and the acreage applied for to date is sufficient to meet the re- 
quirements of the factories (*acli working to full capacity. Contracts are now 
being issued to all apjfficants for acreage and growers are strongly advised to 
avail of every opportunity from now on to prepare their land so as to l)e ready 
to make early sowings. Beet growers should realise that the production of sugar 
beet in the coming season is of National importance and for that reason they 
should give it such special care and attention as will produce the maximum 
output of sugar per acre. (General instructions of a very comprehensive nature 
regarding the production (ff sugar beet have been issued to all beet growers in 
past seasons and can be had on application to the factories by those who are 
cultivating the crop this year for the first time. There are, however, a few 
important points which deserve special attention this season and which I wish 
to emphaedse : 

The import of beet seed from the Oontment was impossible during the past 
two seasons and consequently this year’s supplies are being made from reserve 
stocks supplemented by home production. The quantity of seed to be supplied 
to each grower this year shall be at the rate of 16 lb. per statute acre. The Com- 
pany are satisfied that with more careful sowing — dibbling where possible and 
practicable — growers should not experience any insurmountable difficulty in 
lowing the entire contract acreage with the seed supplied. Seed m excess of 
this amount will not be supplied to individual growers. 

Sugar beet seed has been pi*oduoed by th^ Sugi^r Compi^y: on a ooiniinaraial 
scale in this country for the past four seasons and you will be pleased to learn 
that in quality and quantity it compares most favona^bjy biiet, imported 
Continental seed. Production of beet seed in the coming seaenn be Oia^snch 
a scale as is estimated to provide our full requirements in the season 1942. 6row- 
era sh^euld not attempt to, juiodnee tJ^fr own beet nnJite mangflB or 

other root crops used exclusively for animal consumption, angai; beet must be 



of a standard uniform composition before it can be used for economic sugar 
manufacture. Sugar beet produced from seed other than that supplied by the 
factory may be unsuitable for sugar manufacture and consequently rejected by 
the factory. Beet growers would be well advised to leave beet seed production 
to the factory experts. 

As you know, restricted shipping has severely curtailed the import of artificial 
manures and farmers, and particularly beet growers, should make the best 
possible use of all available supplies of farmyard manure and seaweed. The 
former is a complete fertilizer as well as a valuable source of organic material 
essential for beet production, while the latter of like composition contains a 
high percentage of Potash — a fertilizer now very difficult to procure. Farmyard 
manure should be so stored and heaped as to prevent any loss by drainage or 
escape of ammcmiacal nitrogen. Animal urine — very rich in Potash should 
not be allowed to go to waste by drainage from the farmyard or manure heap ; 
it should be absorbed by litter and thus saved for application to the land. Sea- 
weed, as already stated is also a valuable fertilizer and particularly for sugar 
beet. In addition to Nitrogen Phosphates and Potash it contains salt for which 
sugar beet has a natural affinity. In the seaboard areas beet growers are strongly 
advised to utilize all available supplies of this product Regarding artificial 
manures normally used in beet ])roductiou beet growers should apply the standard 
dressing as recommended in past seasons. Where such manures are not available, 
or where supplies do not permit of the same heavy dressing or mixturof^ as have 
been used heretofore, beet growers should not hesitate to cultivate the crop. 
With judicious use of available supplies and more careful attention to soil pre- 
paration, sowing, singling and after-cultivation, the effects of reduced fertilizer 
dressings will be offset to a very appreciable extent. While siij)plies of Nitro- 
genous and Phosphatic manures may be reasonably satisfactory supplies of Potash 
manures such as Kainit and Potash Salts, hitherto used in beet production, will 
be strictly limited. I would remind beet growers however that Potash manures 
are not altogether essential for beet production particularly on heavy soils or 
on soils which have received heavy dressings of Potash in previous seasons or 
on those which have received an a]>plication of farmyard manure or seaweed. 
The exclusion of Potash from the manurial dressing on such soils will not mater- 
ially afiect the ctop yeild. On the other hand on light sandy soils which have 
been subject to heavy root cropping in previous years beet growers should apply 
Agricultural Salt at the rate of 4 cwt. per statute acre. It must be distinctly 
understood that Agricultural Salt does not contain Potash, but sugar beet 
because of its ancestral home on the seaboard has a natural affinity for salt. The 
good results obtained from the inclusion of 14 per cent or 20 per cent Kainit 
in the beet mixture may be attributed in no small degree to the liigh percentage 
of salt contained in such manures. Beet growers should also bear in mind that 
any deficiency of one particular fertilizer in the mixture cannot be made good by 
an increased dressing of another. Increased dressings of, say, phosphates in 
the absence of Potash would only tend to intensify the effects of the Potash 
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deficiency while increased dressings of nitrogenous manures such as Sulphate of 
Ammonia or Nitrate of Soda would promote the growth of more luxuriant foliage 
at the expense of yield and sugar content. I would strongly advise all beet 
growers to apply Borax at the rate of 21 lb. per statute acre as a preventive 
against Crown Rot, especially on soils where this disease has occurred in past 
seasons or which have received dressings of lime in one form or another. 

Facilities extended to beet growers last fseason whereby they were enabled to 
obtain artificial manures for the crop on credit but at cash prices are being con- 
tinued this year. The extent of the credit available has been increased from £3 
to £4 per statute acre of beet grown under contract. Growers who wish to 
participate in the Scheme should get in touch with a manure merchant who 
will supply all the necessary particulars. I would remind all beet growers to 
make certain that the Government rebate of £1 per ton on the Compound Sugar 
Beet Manure and Superphosphate is passed on to them m full. Such rebate 
should apply irrespective as to whether the manures have been obtained for cash 
or on credit terms. 

I have already referred to sugar beet seed and the quantity which will be 
supplied to each growler. I would advise each farmer to sow as early in April 
as possible, provided soil and weather conditions at that time permit the prepara- 
tion of a fine and firm seed bed. Sowing may, if necessary, be continued up 
to the beginning of May. Early sowings are conducive to higher yields but 
should not be made unless the tilth is satisfactory and weather conditions favour- 
able. The seed should be sown evenly, })articular attention being given to the 
adjustment of the machine so as to ensure the sowing of the entire contract acreage 
with the seed supplied. It should be sown at a depth not exceeding f inch. 
Too many crop failures in past .seasons Jiave been traiMnl to (careless sowings, 
either too shallow or too deep, (’areful sowing of the seed on a well prepared 
seed bed will ensure an even braird of healthy vigoious growing plants, the funda- 
mental essential for subsequent root growth and development. 

The horse hoe should not be spared as soon as weeds ajipear but care should 
be exercised so as not to injure the young growing plants by either hoeing too 
closely or covering the seedlings with soil. Singling, or as is commonly known 
“ thinning,” should start as soon as the plants have developed four leaves. This 
is the most important operation of beet production and the one which has the 
greatest influence on the subsequent yield and sugar content. It should be per- 
formed with the greatest care possible and at the correct time. Delayed or 
careless singling may reduce the crop yield by as much as 5 tons of washed beet 
per statute acre. The correct spacing of the plants will depend on the width of 
the drills but the aim should be to produce a plant population of not less than 
36,000 per statute acre. Growers would be well advised to leave the plants a 
little closer this year, particularly in cases where it has not been possible to apply 
the normal heavy dressing of artificials. 
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Horse and hand hoeings should be carried out as often as weeds make their 
appearance in the furrows or between tht? plants. Weeds use up manure, absorb 
moisture and check the growth of the young plants hence they should be eradi- 
cated. Besides the destruction of weeds, hoeings aerate the soil, promote 
conditions conducive to rapid leaf and root development, hence they should 
be repeated at regular intervals. 1 would hero remind growers of the old but 
wise saying Sugar is Hoed into the Beet. 

Unlike other croj)s, harvesting of sugar beet is spread out over what is commonly 
known as the campaign — the period during which sugar is manufactured from 
beet. Harvesting should be carried out during ])criods when soil and weather 
conditions are favourable for the operation. It is not practicable and neither is 
it profitable for the grower to harvest and deliver all the beet at one time ; the 
deliveries must be spread out in accordance with factory instru(*.tious so as to 
give each grower an opportunity of delivering pfirt of his crop. Far too many 
growers delay harvesting their crops until late in the season- -some even only 
start after Christmas. In all such cases the losses, apart altogether from the 
hardships, are serious for all concerned. Such hardships can he (jasily avoided 
by harvesting well in advance of the receipt of factory delivery orders. 

Time does not permit me to say all I would like in regard to the supreme 
importance of the by-products of (he sugar industry. They are very valuable, 
particularly in th(‘ present emergency, and beet growers should utilize them 
to the fullest possibles extent. Tops and crowns are the equivalent in feeding 
N'aliie of an equal weight of swedes or mangels. The tonnage of tops remaining 
on a statute acre of ground after delivering, say, a 10 to 12 ton crop will provide 
the same quantity of animal feeding as half a statute acre of swedes. During the 
next autumn and winter growers should use their tops and crowns to the best 
possible advantage by direct and judicious feeding to stock, or in tlie case of 
large growers by making them into ensilage. 

The other by-iiroduct Molassed Beet Pulp is now so generally well known and 
recognised as a productive and economic stock food as to require no comment 
In feeding value it compares favourably with oats, barley and maize and conse 
quently is of great economic importance in present times. Beet growers who 
wish to obtain the maximum returns from the crop should procure every pound 
of this product guaranteed to them under their Contracts and use it for feeding 
their stock. 

In conclusion I would suggest the following as maxims for all 1941 beet growers : 

1. Avail of every opportunity from now on to cultivate and prepare the 
land intended for beet production. 

2. Make the best possible use of available manures, farmyard, seaweed and 
artificial. 



3. ■Sw «iMly and Haifonnly on a weH ^^»pM«d s«sd l)«i. 

4. Spread your seed supply <iv«e tin mtire oMitrai^ aorei^. 

5. Single eariy, oarefafiy and well, tires ^suris^; a unifom rogulac stand 
of strong healthy plants. 

6. Keep weeds under control. 

7. Horse and hand hoe Sugar into tiw beet — IT PAYS. 

8. Harvest the crop under favourable weatiier conditions. Do not wait 
for the rainy day. 

9. Do not let yotur tops and crowns go to waste. They are a valuable stock 
food. 

10. Secure the full quantity of Molassed Beet Pulp guaranteed to yon under 
your Contract. 

Beet growers who adopt these simple rules will be serving the country well 
and their own best interests. 
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POULTRY KEEPING 


(7) Broadcast Talk <*ntitled ‘TOULTRY KEErfNG” hv DeXFS PHILPOTT, 

B.Agr.Sc., Poultry Inspector, Department of Ai^ri culture, on 20th January, 

1941. 

Previous speakers in this series of talks have pointed out the necessity for 
increased production at the present time. The production of wheat for our 
population is naturally of primary importance, but almost ecpially important 
is the provision of food for livestock so as to ensure supplies of the animal products 
that form the food of our people : and so that our export trade in livestock and 
their products may be maintained. 

Of all livestock none is found so widespread in this country as poultry. All 
over the country they are kept on specialised farms, on large farmvS, on small 
farms, and on cottage holdings whether on good or poor land. They are to 
be found in numbers in villages, towns, m urban and metropolitan areas, as 
well as in the most remote parts of the country. No other livestock can be 
maintained under such a variety of conditions or enter into the economy of such 
a number of households. This wide distribution of poult ry is due to their adapt- 
ability to ditferent conditions, and particularly to their suitability for utilising 
waste grain and other food on the farms, and kitchen offals in towns and cities. 

As constituents of human food eggs and poultry meat are nc^t easily replaced, 
while eggs especially arc invaluable in the diets of invalids and children. In 
the diet of our people eggs figure* more largely than any other foods of animal 
origin, save possibly dairy products : and the consumption of eggs per head of 
population in tliis country is liigher than in any other country in the world 
In addition to supplying a considerable proportion of the diet of every rural 
household, the income derived from sales of eggs and poultry provides the farmers 
wife with the means of purchasing household necessities throughout the year, 
while the main income on many small farms particularly during winter comes 
from the sale of poultry products. 

It is obvious that poultry play a vital part in the economy of this country 
and the ill-effects of any appreciable reduction in poultry production would be 
widespread. Every effort should, therefore, be made to maintain poultry stocks 
and the output of poultry products during the present emergency. 

There are in this country at the present timij flocks of the principal utility 
breeds of poultry second to none in the world. That this is so in the case of 
domestic fowls can be seen from the results of the National Egg-Laying Test 
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held each year at the Munster Institute, Cork. At this Test pullets from breed- 
ers all over the country are taken in, kept under identical conditions, and re- 
corded individually for almost eleven months. The egg records put up by the 
birds in the National Laying Test have been for some years now higher than 
those in similar Tests in other countries, and more important still the mortality 
amongst the competing birds has been lower than that amongst birds on Tests 
elsewhere. The skill displayed by the more progressive poultry-keepers in this 
country i^ of a high order ; and assistance in solving the numerous problems 
encountered by poultry-keepers is given by the Poultry Instructors who are 
well qualified to render such assistance. The soil and climate in all parts of the 
country are eminently suitable for poultry- keeping. All the factors necessary 
for carrying on poultry- keeping are to be *f ound in the country. 

A factor has arisen, however, which may interfere seriously with poultry 
production. I refer to the diflficulty under existing circumstances of providing 
suitable food for poultry. Poultry must of necessity be fed on fairly refined 
and concentrated foods. Imported maize as grain or meal has heretofore com- 
prised a large proportion of the rations of all kinds of poultry. The by-products 
of the fiour milling industry — bran and pollard— have likewise formed in the past 
the greater part of all poultry mashes. Imports of maize have ceased, and as 
has been publicly stated many times recently, there is no hope whatever that 
they will be resumed in the near future. The supplies of bran and pollard 
available for poultry feeding for the next six or seven months at any rate will be 
negligible, due to the higher proportion of the wheat grain now included in flour. 
Any of the home grown cereals barley, oats, and wheat are suitable substitutes 
for maize, bran, or pollard. No wheat other than damaged or small wheat 
IS available for poultry feeding, and even the amount of barley to be had is very 
limited. Oats must, therefore, be used to a greater extent both as meal and 
grain. Boiled potatoes are also a useful substitute for maize for the feeding of 
poultry, and any waste potatoes or tubers and peelings left over after meals 
may profitably b(‘ fed to poultry ; particularly to adult birds. Up to half the 
weight of the wet mash fed to such stock may consist of potatoes, the remaining 
half being made up of any cereal meals available. 

Kitchen oflals such as pieces of bread, cooked vegetables, and minced meat 
scraps may with advantage be included in all poultry mashes. Raw mangels, 
turnips and vegetables, such as cabbage, also make useful constituents of4;he diet 
of poultry. Some difficulty may be experienced in raising chickens owing to 
the shortage of the foods normally fed to them. Any pollard, bran, or even 
maize available should be reserved for chickens. Pinhead oatmeal, and small 
wheat will also be very useful in the feeding of young stock. 

Small amounts of protein supplements must be included in the rations of grow- 
ing and laying birds. The provision of these is not so difficult even at present, 
for in addition to any home produced fish meal, moat and bone meal, and meat 
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meal available, there is on most farms a supply of separated milk or skim 
milk. This is the most suitable protein supplement possible for poultry, but 
particularly for young growing birds. Separated milk can be fed in the liquid 
state instead of drinking water, and can also be used in mixing wet mashes. An 
additional source of all the food nutnents re(j[uired for poultry is provided by 
the vegetation, insects, worms and seed picked up from the range over which 
birds are allowed io run. Information regarding the feeding of poultry in 
present circumstances is given in Special Leaflet No. 5, “ Home Produced Foods 
for Poultry Feeding cojiies of which may be obtained free of charge from the 
Department of Agriculture, Dublin. 

While the emergency prevails, it is inevitable that poultry- keepers will have 
to rely solely on home produced foods. It is fortunate that the great majority 
of poultry in this country are kept as a side line on general farms and, therefore, 
at the source of food supplies. Poultry production on such farms can be carried 
on as usual, and the maintenance of the output of poultry products during the 
emergency will rest largely on the general farincT. The prospects for poultry- 
keepers depending solely on purchased foods arc not encouraging and unless 
such poultry-keepers can make provision for the production or purchase of home 
grown foods, they would be wise to curtail their hatching and rearing operation 
during the present season. 

At any time, but particularly when food is scarce and high m price, poultry 
production can b(‘ carried on successfully and profitably only if proper methods 
of poultry-keeping are practised. On many general farms in this country the 
methods of poultry-keeping emjiloyed an*, far from satisfactory and are in need 
of improvement. Wastage of food occurs in many ways and such wastage is 
indefensible particularly at jirescnt when it is of the utmost importance to 
conserve any food available and use it to the best advantage 

Maximum returns from commercjal egg production can only be obtained from 
birds of the highest quality that are fed, managed, and housed properly. Th(3 
maintenance and feeding of mongrel birds of poor quality particularly at the pres- 
ent time cannot be justified and it would be far wiser to give up poultry- keeping 
altogether than continue to keep such birds. All poultry-keepers should now 
endeavour to improve the quality of their poultry. Thost* who already keep 
pure-bred birds should procure additional stock of hatching eggs only from the 
best sources, while owners of mongrel flocks should take immediate steps to re- 
place such stock with reliable pure-bred birds. 

Hatching eggs and day old chicks from healthy pure-bred stock are available 
at reasonable prices at the poultry stations established in each county by the 
Committee of Agriculture. The facilities provided by these stations should be 
fully utilised and orders for hatching eggs or chicks should be placed without 
delay. Hatching eggs, day old chicks, and adult stock of high quality are 
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sAno to be liad from a aumbat of poidtrf bioadors thtOttglxotLt tibe ooun^y. 
Poaltry-keeperB need not go oatrifcie liiie ooniitiy> m% ^ven beyond tbek native 
oounties to procure hatching egge^ day old chides or adult stock <d the highest 
quality. 

In view of the facilities existing for obtaining poultry of the best utility breeds^ 
the feeding of birds of poor quality and the raising of chicks from such sto(^ 
involves a waste of food that oanaot be defended particulariy during the present 
emergency. 

The poultry kept on a number of farms are not alone of poor quality but a 
large prop<^on of the birds are t}oo old to give profitable egg pteductron. Even 
pUre-bred birds of good laying strain do not lay a su&cient number of eggs after 
their second year to enable them to be kept for cammercial egg production at 
a profit. Hess over two years old should, therefore, never be kept except for 
breeding purposes ; and in fact the greater the proportion of pullets kept the 
higher will be the production. Amongst even the best flock of pure-bred laying 
puUets, there will he birds that are poor layers and such birds should be rigorously 
discarded. The culling of older hi ds not used for breeding and of younger 
unproductive birds should be carried out reguiatly and a considerable saving in 
food will thereby be secured. Culling should not be confined to older birds but 
should be a routine practice from hatching onwards. Weakly and unthrifty 
chickens and growing stock should be discarded or disposed of and only the best 
developed and most promising pullets should l>e retained. Such methodical 
culling would have a beneficial effect not only on the returns from poultry- 
keeping, but also on the health of the poultry in the country. Instruction and 
demonstrations on culling and on the methods of identifying unproductive and 
unhealthy birds may be obtained from the Poultry Instructors. 

Apart from the wastage of food involved in feeding birds of poor quality, 
unproductive and unhealthy birds, considerable waste of food occurs where 
careless feeding methods are practised. Under the conditions obtaining on 
many farms where suitable food hoppers are not provided there is invatiably 
loss of food, especially with chickens, owing to scattering of dry mash on the 
floors of poultry houses or on poultry runs. The more geneml use of wet mash 
feeding is, therefore, recommended at present as it is less wasteful than dry 
mash feeding and moreover it facilitates the utilisation of cooked potatoes and 
kitchen offals. Feeding in the open by throwing grain or mash on the ground 
outside the poultry house is not only wasteful but also likely to spread disease ; 
and the scattering of grain in the litter in poultry houses sepecially when the 
litter is not kept petfeotly clean is objectionable for the same reason. 

The management of young and adult poultry is of the utmost importance 
particularly at the present time. In recent years indoor or intensive methods 
of brooding chickens have supplanted older methods of brooding on most farms, 
and even intensive methods of keeping laying birds have been adopted in some 
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phkoeA. These methods which may be feasible in normal times are not prace 
ticable in existing circumstances, as it is not possible to provide the complete 
rations required by birds kept under such conditions. The value of clean range 
for the development and health of poultry has long been recognised, and outdoor 
methods of brooding, rearing, and management should be employed to the great- 
est possible extent. A good range also provides much supplementary food in 
the form of insects, worms, seeds and even young grass and clover. The pro- 
vision of ample range for poultry should be no problem to the majority of poultry 
keeper® in this country, yet although on many farms ample land is available, 
poultry are constantly confined to small areas or to the farm yard, and thereby 
subjected to all the disadvantages of such highly intensive and insanitary con- 
ditions. 

The immediate concern of poultry keepers is the conservation of any poultry 
food available and its utilisation to the best advantage, so that poultry flocks 
may be maintained and sufficient young stock raised during the present season. 
It is also imperative that poultry keepers should make every effort and use every 
influence to ensure that adequate food for poultry will be available after next 
harvest. The poultry industry of this country has been successfully developed 
and IS carried on mainly by women, and it is for them to ensure that the needs 
of poultry receive special attention when the increased tillage programme is 
planned. It is probable that afl the millable wheat of next season’s crop will bo 
required for human consumption, but some small wheat will be available for 
poultry feeding on farms where wheat is grown. After next harvest poultry 
will however have to depend mainly on home grown cereals other than wheal, 
and on potatoes. The women folk on the farm should, therefore, encourage 
increased production not only of wheat, but also of oats, barley and potatoes. 
It is only if abundance of produce from these crops is available that the poultry 
industry will survive. 


THE CULTIVATION OF OATS. 

(8) Broadcast Talk entitled THE CULTIVATION OF OATS,” given by 
PtlOFBSSOR M. CaIEBEY, Head of Plant Breeding Division, University 
College, Dublin, on 24th Febniary, 1941. 

During recent months an intensive publicity campaign has been undertaken 
in favour of inc 2 ?eased wheat production. We know what the position is at 
present. We are becoming familiar with the ninety per cent. loaf. We have 
been made aware that wheat flour will be scarce during the months of July 
and Augvkst. Finally, we have it on the authority of the Department of Agri- 
culture tikat it will be necessary to grow during the present season not less than 
660,000 acres of wheat, if our bread supplies are to be adequately ensured from 
the harvest oi this yee^ to the harvest oi 1H2. The wheat portion has been 
made plain and the farmer^s responsibility in this regard clearly indicated. 
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The growing of this area under wheat will, however, solve but one of the many 
food problems which the present crisis has imposed upon our people. We have 
to provide for our flocks and herds and to make good, by the most efficient use 
of the inherent fertility of our soils, the loss in feeding stuffs occasioned by the 
stoppage of maize, wheat offals and concentrated cakes which previously we 
were wont to import in such large quantities. Thi.*: can only be done by increased 
tillage, for land under tillage in Ireland is capable of producing between two 
and three times as much food as land of equivalent fertility under grass. What 
is needed therefore is not only more wheat, but also more potatoes, more barley , 
more roots, more oats, and also the better utilization of our pasture and meadow 
lands. 

Some of these matters have already been dealt with by previous speakers 
in this series. It is my task to-night to deal with the production of oats.* Ido 
this with much satisfaction because oats is a particularly suitable and valuable 
crop to recommend to the attention of Irish farmers especially in times of emer- 
gency. The oat crop is as suitable for cultivation in Ireland as is potatoes. 
It has always been widely grown here and farmers understand its cultivation, 
manuring and harvesting better than that of any of the other C(M-eals It yields 
well and both the grain and the straw are desirable feeding stuffs As a cereal 
food its importance in this country is second only to that of wheat. It would, 
1 presume, be in the interests of the public health if our people as in olden times 
made use, to a far greater extent than at present, of oaten porridge as an article 
of food. Moreover we can grow oats supremely well here. Our crops of this 
cereal are not surpassed, nor indeed equalled in regard to yield, (quality and 
freedom from disease by the produce of any other country. 

Oats, in addition, is an accommodating crop. It can be grown in any part 
of the tillage rotation. It does well after lep, after roots and potatoes, or after 
another cereal crop. Under existing circumstances farmers should, as far as 
is possible and convenient, reserve their best manured soils and also their freshly 
ploughed pasture lands for wheat — at least in these districts where wheat can 
be grown successfully — and utilize their less fertile lands for oats. Both oats 
and barley are comparatively reliable crops to follow another cereal, they are 
more resistant than wheat to attacks of the various species of soil fungi which 
live on the roots of cereal plants. Therefore where it is proposed to sow two 
cereal crops in succession on the same area of land, say, wheat and oats, or, 
wheat and barley, the wheat crop should always he sown in the first year and 
either barley or oats in the second year. When wheat follows wheat there is 
greater danger of damage from root-rot diseases. 

Oats should be seeded during the month of March, and the optimum period 
of sowing would be between, say, the seventh and the twenty-fifth of thatmonth. 
Too early sowing is not recommended, for the oat plant is less hardy than wheat 
and may siiffer severely from heavy frosts and harsh drying winds. Moreover, 
the resulting braird, unless the seed has been treated with a powder disinfectant, 
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may be seriously infected with “ leaf stripe ” disease. On the other hand, 
late sown crops suffer badly in certain distri(;ts from attacks of “ frit fly.” This 
insect pest attacks backward crops of oats during the month of May. For- 
tunately forward crops at this period — that is March sown crops — are not dam 
aged by this parasite. 

It is advisable to dress the seed befon* sowing with an organic mercury jiowder 
disinfectant, of which there are several efficient brands on the market. These 
dressings control “ leaf stripe ” and also preserve the young germinating plant 
from the attacks of other fungoid pests that may be carried on the outside of 
the seed. When applied as directed, namely at the rate of 2 ounces per bushel, 
these powders do not impair the germination capacity of the seed. For these 
reasons dressed seed, especially when the previous harvest was (^old and wet, 
frequently gives a better and evener braird of (‘stablished healthy plants than 
untreated seed. 

The quantity of seed which it is advisalile to sow per acr(‘ depends on many 
factors : the quality of the seed, the condition of the soil, the extent of jiossibh* 
depredations by birds, leather jacket grubs, wire worms and so on It is always, 
therefore, good farming practice to ascertain and be guided by local (‘xporience 
11 this matter. Here in (k) Dublin, s(‘ed oats is drilled in at the rate of about 
14 stones per statute acre (wdiich is e({uivalent to 22i stones p(*r Irish acre) 
and experience has })roved that this (piantity is amjily suflicient for clean soils 
in good heart. Broadcasting the seed by hand or fiddle-sower is also good farming 
practice. This does not give as uniform a braird as the seed-drill and more 
seed is required. 

Some farmers who have had trouble from lodged crops an* under t he impression 
that deep sowing will, by providing a deeper rooting system, enable the crop 
to stand up erect to harvest. This is a delusion. The oat plant during the coures 
of its growth develops two distinct rooting systems, viz • the primary or seminal 
roots which arc important only in the early stages of development, and thi* 
secondary roots which eventually form the main rooting system of the plant. 
These latter are produced during the tillering and shooting stages of growth 
and they are always formed from nodes near the surface of the soil. Deep sowing 
is therefore ineffective in preventing “laid” crops. Experience has shown 
that the only way by which lodging may be prevented on rich soils is by the 
selection of a stiff strawed variety and by the proper consolidation of the seed 
bed. It is therefore unnecessary, indeed it is inadvisable, to sow deeper than 
about inches, which is the proper depth for the seeding of the oat crop. 

We are indeed fortunate in having now available in this country ample supplies 
of sound healthy seed oats, and of varieties which in respect of potential yielding 
capacity, grain quality, ability to resist disease attacks and strength of the straw 
are superior to any stocks which could be obtained from overseas. These vari- 
eties have been bred in this country. They have been adequately tested, in 



quantitative experimental plots conducted over many years, ap^inat tlie best 
procurable foreign varieties and they have demonstrated their superiority over 
these imported varieties by margins which are statistic/ally si|^ficant, 

Moreover, the Department of Agriculture have had in operation for several 
years an oat propagation scheme under which large extension plots of pedigree 
seed of the best of these varieties are annually propagated at their Cereal Station 
at Ballinacurra, Co. Cork and at their Agricultural Stations at Athenry, BaEy- 
haise and (flonakilty. The produce of these plots is distributed annually 
seedsmen, to farmers’ associations and, in certain cases to farmers, w‘ith a view 
to having them further propagated for seed purposes. 

As an example of what is being efiected by efficient seed propagation and 
direction, the work which the Roscommon County Committee of Agriculture 
is now doing in this connection may be mentioned. A foundation stt>©k of 
pedigree seed has been obtained each year in that county during the past four 
or hve years from the Department of Agriculture. The County Committee 
makes a small contribution towards the cost of the seed, w^hich is placed with 
selected growers in the l)est corn growing districts. During the summer the 
Agricultural Instructors inspect the growing crops and if approved the produce 
is retained for seed. In certain cases arrangements have been made to continue 
the propagation of outstanding stocks for as many as three successive years, 
r am informed that 1,800 barrels of pedigree seed were produced last season. 
After supplring local needs the growers had over 800 barrels availaWe for sale 
and this has been disposed Of to seedsmen for seed purposes. 

The varieties which are being propagated in this way and which are recommend- 
ed' for cultivation in Ireland are as follows : — Glasnevin Ardri, Glasnevin Success, 
Victory 2 and Potato (Axdee). 

Glaaiievin Aldri has been derived from a crossing between Victory 2 and 
Glasnevin Sonas, In habit of growth it resembles Victory 2, it ripens as a 
rule about one or two days later than the latter variety. It is of very irigh 
yielding capacity on land in good heart and although the straw is of medium 
length it is lodging resistant to a remarkable degree. The grain k cream in 
colour, plump, but somewhat smaller than Victory 2. Ardri k undoubtedly 
the best oats now available in. this country for cultivation on rich sods. 

CMftSBefrtn Sueeess resulted from a crossing between Victory and Record. 
This variety k specially suited for growing in late districts or in cases where 
circumstances prevent the sowing of the oat crop at the optimum period. It 
ripens five or six days earlier than Ardri. Th© straw is very short and strong, 
the tiUering capacity is high. The grain is white in colour) very large, but in- 
clined to have a higher proportion of infertile grains than is desirable. 

Victory 2 is the result of a single plant selection made from a hybrid stock 
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obtained from Svalof, Sweden, in the autumn of 1920. It has been for many 
years the leading oat variety in this country. It is definitely inferior in yielding 
capacity and in strength of straw to Ardri and Success on rich soils. On soils 
of average or less than average fertility, as, for example, in those areas whore 
barley is widely grown, there is perhaps no v'arioty quite as reliable. The 
grain is cream in colour, plump, and of high bushel weight. 

Potato (Ardee). — This is a very distinctive and indeed remarkable strain 
of Potato oats. It ripens early, produces a very well filled, white plump grain 
and yields well. Its most striking feature is, however, its capacity to resist 
lodging. During the many years in which pedigree stocks of this particular 
variety have been grown at Glasnevin it has never shown any tendency to be- 
come ‘'laid’’ at harv^est, and invariably our field plots of Potato (Ardee) have 
been cut on all four sides with the binder. Growers in districts where Potato 
oats are widely grown should endeavour to obtain stocks of this particular 
strain. 

There is fortunately no necessity to recommend any foreign oat varieties 
to the attention of Irish farmers None of them are as good for general culti- 
vation as the varieties \\liich have been referred to. Neither js there any necess- 
ity to recommend any variety of black oats. Previously, the propagation 
of Black Tartary oats might have been recommended because of its reliability 
and ability to do well on all classes of soil. Now, however, the white oat varieties 
bred here are at least as relialile as Tartary, and far more productive m respect 
of both grain and straw. 

In view of the unfavourable weather conditions during the past month and the 
consequent hold-up in the sowing of winter wheat, it has been suggested that 
I should avail of this opportunity to say a few words regarding the practicability 
of sowing winter varieties at this date. 

1. It is now too late to sow Pajbjerg, Steel, Scandia and all other Danish 
and Swedish winter wheat varieties. 

2. Squarehead Master, Queen Wilhelmina, Double White Stand Up, Juliana, 
Wilma and Fenland Wonder may be sown up to the end of this week, and if 
normal weather conditions prevail the resulting crops may be expected to ripen 
before the end of August. In the event, however, of an unfavourable growing 
season harvesting may be delayed until the first or second week in September. 
It may be that a farmer or grain merchant has a stock of wheat the variety of 
which is unknown to him. If that stock is white in colour of grain it is almost 
certain to be of the Wilhelmina type and may be sown up to the end of this month. 

3. Yeomau or Yeoman 2 may be sown up to the Srd or 4th of March. After 
this date it is risky to sow any purely winter wheat variety. 
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4. Desprez may be 8own with safety up to the middle of March. There are 
8 mall stocks of this variety still on the market; owing to its short straw Desprez 
is very suitable for cultivation on heavy land. 

5. Fed Marvel can be sown up to the end of March provided that genuine 
seed is available. Faimers need scarcely be reminded of the losses caused 
in recent years from the use of spurious imported stocks sold as Red Marvel 
--stocks comprised of a mixture of spring and winter types. They should 
use seed from home-grown crops which were sow^n last spring and which ripened 
8 atisfactorily and evenly before the end of August. Failing this source of supply 
they should go to a reliable seedsman and obtain a guarantee as to the genuine- 
ness of the seed supplied. 

It should be mentioned that the8(‘ precautions apply only to Red Marvel 
and not to genuine spring varieties such as April Bearded Diamant, Atle, etc., 
vhich may lx* sown during the next six weeks. 


(Issued as Special Leaflet No. 16). 
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MORE AND MORE POTATOES 


(9) BroadcaRt Talk entitled MORE ANT) MORE POTATOES” given by Mr. D. 
Delaney, Inspeetor, Department of Agriculture, on 3rd March, 1941. 


In a recent talk from this Station Dr. Kennedy of the IriKh Agricultural Organ- 
isation Society drew attention to the importance of the potato crop in the present 
emergency and dwelt at some length on its high feeding value for both man and 
beast. I pro])ose in this talk to deal A\ith other aspecis of the subjeci, namely, 
the measures whicli should be adopted in present circumstances to secure the 
maximum yield per acre or as indicated in the title of this talk to produce “ more 
and more potatoes.'' Farmers throughout the country are not unaware of the 
feeding value of a given quantity of potatoes wheth(‘r that quantity he measured 
in ewts. or tons. What they do not appreciate is that the yield they usually 
obtain could be doubled or trebled or in other words that the average of six or 
seven tons ])er Jier(‘ ('ould, with projier attention, b(‘ increased to fourtmui or 
sixteen tons. 

Fortunately tin* potato is a crop which can be grown successfully on any arable 
soil and is oin* which cannot be easily destroyed liy invading forces The vields 
on the jjoorer land, when tin' crop is projierly treated, coin]>are favourably with 
those on b('ttcr class land Jn fact tlie world’s record yield of 35 tons per statute 
acre has lieeii olitained in n'cent y(*ars on poor land at the foot of Muckish mouu- 
tain in (V>unty Donegal. This extraordinary yitdd was obtained by attention 
t o details many of which are neglected on the average farm. Indeed few fanners 
outside the special potato growing districts fully realise the importance of the 
combined ejects of good tillage, selection of healthy stocks of suitable seed, well 
balanced manuring, sprouting, thorough spraying and general treatment of 
the crop. Take jfirst the seler.tfon of the seed. All agree that a change of seed 
is necessary from time to time luit. it is feared that some farmers change the 
seed only for the sake of change. I say this because in many cases when they 
exchange or buy seed they are often bringing in material much orse than they 
had already got. A change, no matter where it comes from, may be utterly 
useless, unless the seed is the produce of healthy stocks and is, therefore, free 
from those crop reducing virus diseases which can only bo observed in the field 
during the growing period. Increased yields due to the use of certified seed or 
seed which is the produce of healthy stocks may be estimated at not b'ss than 
two tons per acre in the case of most varieties. To-day, thanks to the work of 
the late Dr. Davidson, togeth(*r with the co-operation of the County Committees 
of Agriculture, the seed potato growers, and the potato merchants, we have in 
this country the best seed potatoes in the world. There are ample supplies of 
sound suitable seed available this season but it will not be possible to secure 
full supplies of certified seed of all the popular varieties. Here let me remind 



those who wish to buy certified seed to midce sute that the ofioial red seal and 
grower’s certificate number are on every sack. Bemember that certified seed 
jacked under the supervision of an officer of the Department of Agriculture 
can only be purchased in sacks bearing the official red seal. If the red seal is 
absent from the sack the seed potatoes may be unreliable and there is no guarantee 
of purity, or freedom from disease notwithstanding what may be branded on 
the sack itself. 

In answering the question, what are the most suitable varieties to plant, one 
has to consider two factors : 

(1) The export market 

(2) The home market and general home requirements. 

Our export trade is confined mainly to the sale of certified seed potatoes and 
is a specialised jo)> in the hands of some of our best farmers who exported over 
30, COO tons certified seed potatoes during the season 1939/40. 

Exports of the 1940 crop will be smaller than usual because of increased 
demand for home requirements. 

For home consumption the most popular early varieties are Duke of York, 
Hharpes Express, May Queen, Epicure, British Queen and Dunbar Eover. As 
to main croj) varieties it is hard to beat Kerr’s Pink and Arran Banner although 
y\e have on our list^such new varieties as Arran Peak, Gladstone and Dunbar 
Standard. 

The varieties most in demand for export are Eatlies Arran Pilot, Ninetyfold, 
Eclipse, Sharpes Express, Duke of York, Epicure, May Queen, Catriona. Second 
Early Great Scot. Maincrop :-Majestic, Arran Banner, Gladstone, King 
Edward VII and to a limited extent Up-to-Date. 

Dunbar Hover is the only newcomer among the eariies. It is of good table 
quality, maturing about the same time as British Queen, over which it ha s the 
advantage of being immune to Black Scab disease. There is only a small quan- 
tity of this variety for sale this season. Keep it in mind for next season* 

Kerr's Wnk may be regarded as a first class high yielding table variety although 
there are a few districts in the midlands where preference is still shown for such 
varieties as Skerry Champion, Sprys Abundance, Up-to-Date and to a limited 
extent, Golden Wonder. 

Aitao Banner is a heavy cropper. Yields of 16-20 tons are not uncommon 
and it is a popular variety for either home or export trade. Its table quality 
according to our standards is not so good but we must not on that account 
imagine that its feeding value is low. This is in fact the outstanding variety 
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to plant in these times to produce the largest bulk of food. Moreover tliis variety 
will give a bulky return as cprly as July — ^in other words at a very lean period. 

Sprouting : 

The value of well sprouted seed in the case of earlies and indeed of all varieties 
cannot be over-estimated especially if we aie faced with a wet late spring. Lack 
of suitable accommodation, however, prevents farmers from adopting tliis prac- 
tice more extensively. When sprouted seed is used there are no blanks in the 
field, and planting can be delayed during periods of bad weather or for other 
causes without reducing the final yield of the crop. The planting of whole 
medium size seed is recommended in preference to cut sets although some varieties 
such as Kerr’s Pink and Arran Banner respond well to cutting. There is, how- 
ever, always a risk of a large proportion of blanks occurring when cut seed is 
used especially if harsh weather conditions set in immediately after planting. 
Contrary to general practice the “ Sciollans ” or sets may be planted immediately 
after cutting rather than wait for a few da vs to allow the cut surfaces dry out. 

With regard to manures it is regretted that the standard dressings usually 
recommended will not be available in sufficient quantity this year and the supply 
of compound manures is also limited. Phosphatic manures are scarce and Potash 
is almost unobtainable. Nitrogenous manures such as Sulphate of Ammonia 
are also scarce. This, however, should not deter us as many have had th(‘ 
experience of growing excellent crops of potatoes on farmyard manure alone. 
Every effort should, therefore, he made to provide as much farmyard manuie 
as possible and supplement this with such artificials as can be procured. Sea- 
weed, too, is of great local importance in districts bordering the sea coast. It 
is rich in potash and gives excellent results oii potatoes. If the position in re- 
gard to artificial manures should improve later on and the quantity of artificials 
applied at time of planting is considered insufficient, a further to]) dresung 
could be applied wlien the crop is being moulded or earthed up. The best results 
are, however, obtained when all the artificials are applied at the time of planting 
the crop. 

In the preparation of the soil for driUing and notwithstanding the variety of 
modern implements available there is nothing to equal an extra cross ploughing 
to provide that depth of loose clay which is so desirable especially on stiff soils. 
An important stage in the after cultivation is the careful hand hoeing and thorough 
grubbing which the crop should receive previous to the first moulding or earthing. 
Neglect of the latter operation at tliis stage, can lesult only in a poor weed in- 
fested crop. 

Drills should not be more than 27 in. wide. In fact in the early potato growing 
districts around our sea board, the most successful growers do not make drills 
more than 25 in. wide. Except in the case of early potatoes grown on sandy 
soils, it is important to have the drills well moulded so as to provide adequate 
piotection for the tubers artd prevent blight spores being washed on to them. 
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In dealing with the general cultivation of potatoes, one has to bear in mind 
that while the great bulk of the crop ’s grown in drills, a considerable area is 
and must be grown in ridges for reasons of soil conditions and lack of adequate 
drainage. Each district has its own special type of ridge or lazy bed all of which 
give satisfactory yields even though they involve much manual labour. Indeed 
the ridge system can be confidently recommended in cases where there is a last 
minute decision to put old lea under a potato crop this season. This recommend- 
ation applies especially where adequate equipment such as the disc cultivatoi 
is not available to reduce the old sod in a short time to a condition suitable for 
drilling. 

There is little to be said on the question of spraying except that 8 lbs. bluestone 
and 10 lbs. of washing soda in 40 gallons of water is still the most effective means 
of preventing blight. Some of the proprietory preparations which have been 
recently placed on the market afford a good measure of protection, anrl are con- 
venient to use. 

Farmers should not neglect spraying the crop because of prospects of fine weat- 
her as this often results in great disappointment. It is just as important to have 
the crop well sprayed towards the end of the growling season as during the early 
stages of growth. The appearance of late l)Iight can jday havoc on a crop which 
had not been sprayed a short time previously. Such a crop goes down quickly 
and it may well be that a farmer, in his anxiety to get in say Winter wheat, 
digs his crop earlier than usual, only to find that later on in the season when he 
examines the potatoes in the pits, a large proportion are black and perhaps 
rotten. These potatoes were apparently sound wdien being put into the pit 
but carried the spores of blight ^vhich dcvelo])ed later during the first 3 or 4 
wrecks of storage. Each year there are complaints of this iiatun* and it is hoped 
that during the coming season growers, by spraying thoroughly and spraying 
often, will guard against such losses. 

Much has been said about increased produefion l)iit the ]>revention of waste 
is of equal importance. Considerable w^aste in ])otatoes takes place each year 
during the months of March, April and May. The potatoes required for domestic 
use should be selected now and the remainder made into potato silage. Full 
directions for the making of this silage are given in the Department’s Special 
Leaflet No. 9. Farmers who are not convinced of the feeding value of potato 
silage are recommended by way of experiment to cook 2 or 3 cwt. of potatoes, 
drain off the water, pack them while still hot in an ordinary 40 gallon barrel but 
provide for drainage and cover to exclude air. The resulting product if used 
one month hence or 12 months hence will have the feeding value of freshly 
cooked potatoes, and pigs will readily consume it. This simple trial will he ho 
convincing that all surplus potatoes retained for feeding of pigs and poultry 
will be converted into potato silage early next season. 

And now a final word. The scarcity of feeding stuffs for ,man and boast 



becometJ graver every hour. The potato planting, neason in with us. While 
it remains there will be an opportunity for putting in a crop which, acre for acre, 
will produce double the quantity of food produced by any other ; which will go 
far to render the farmer independent of concentrated feeding stuffs ; and which 
in the dangerous times ahead may be the Nation’s greatest bulwark against 
hunger. No time should be lost in making the necessary preparations for planting 
an increased area. Above all no time should be lost in securing the necessary 
seed if this is not already available. 

Potato growers and indeed farmers generally are advised to be careful in regard 
to the purchase of new brands of imported organic fertilizers. It is likely that 
products would be oflered at the present time as fertilizers which would have 
nothing to commend their application to the potato crop. 
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THE CONTROL OF SOME FUNGUS DISEASES OF FARM AND 

GARDEN CROPS 

(10) Broadcast Talk entitled **ThE CONTROL OF SOME FUNGUS DISEASES OF 
Farm and Garden Crops” given by Egbert McKay, D.Sc., 
Lecturer in Plant Pathology, University College, Dublin on 10th March, 
1941. 


In crops grown by the farmer, or gardener, prevention of disease rather than 
cure should be aimed at, and most of the treatments recommended for the con- 
trol of fungus diseases have this object in view. Only in a comparatively small 
number of cases can diseased plants be cured once they are attacked. 

Owing to the importance of cereals at the present time as the chief source of 
food, I shall begin with some diseases of wheat, barley and oafs. P(*rhaps the 
most important diseases of cereals are those known as covered smuts. In plants 
infected with these diseases the normally healthy grains are replaced by a black 
sooty powder, which consists of the spores of the fungus. These spores are 
distributed during threshing operations and contaminate the healthy grains. 
When such grain is sown, the adhering spores germinate at the same tim(' as the 
seed, and infection of the young .seedlings occurs. The fungus grows up inside 
the developing plant but its presence is not detected until the plant is coming 
into ear. Other seed borne diseases are those known as Leaf Stripe of Oats 
and of Barley. In these, however, the fungus either kills the seedling before if 
emerges from the soil, or th<‘. disease is visible on the leaves from the time the 
braird appears. Two, three, four or more leaves at the base* of the ])lant are 
attacked and often killed outright. The result is a thin stand of plants and a 
crop in which many of those surviving are so w^eakened that the normal amount, 
of grain is not produced. 

These seed borne diseases, covered smuts of wheat, oats and barley, and Leaf 
Stripe are easily prevented or reduced to negligible proportions by suitable 
treatment of the grain before sowing, with one or other of the recognised mer- 
curial dusts which are now on the market for this purpose. Full instructions 
are issued with the preparations and the cost of treatment is trifling. 

Another serious disease of cereal cropj? is that known as Black Stem Eust. 
The fungus responsible for this disease is peculiar, in, that it requires two entirely 
different host plants to complete its life cycle, one part of its life being spent on 
a cereal crop and the other on the common Barberry Bush. In this country 
it is not surprising, therefore, that the earliest and worst attacks of Black Stem 
Rust occur on wheat adn on oats in those districts where the Barberry is growing 
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wild. Early attacks of the disease result in stunted plants and poorly developed 
grain. Onoe the disease appears on the cereal crop nothing can be done to pre- 
vent it spreading. Complete destruction of the common Barberry is the only 
obvious method of control. Farmers are advised, both for their own sake and 
for the common good, to uproot and destroy all Barberry bushes wherever they 
find them growing on their farms. The elimination of the Barberry may not 
entirely prevent attacks of Black Stem Rust but its absence does postpone 
attacks until late in the season, in which case the grain is usually well developed. 
Different strains of Black Stem Rust attack oafs and wheat, and the disease 
does not pass from the oat crop to the wheat or from wheat to oats. 

As a matter of general interest in connection with Black Stem Rust, it is well 
to remember that practical farmers observ<id the association of the disease on 
wheat with the presence of Barberry bushes long before the scientist proved any 
connection to exist between the two, and laws for compulsory eradication of 
Barberries were in force in France as early as lObO and in North America in 1726. 

Next to gram the most important food crop is the potato. Irish farmers 
are only too familiar with ordinary Potato Blight but how many of them realise, 
that the great majority of initial outbreaks of this disease each year, occur on 
sites of old jiotato pits and on plants arising fiorn discarded tubers which are left 
lying about the hedgerows and other places. So far as known at present diseased 
potato ])lants aris(* at first only from blighted tubers and the tbsease then spreads 
to neighbouring healthy plants. Hence, every care should be taken to see that 
no blighted tubers are jilanted or are left lying about anywhere to propagate 
disease. 

With regard to the mixing of potato sprays, whem home made Bordeaux or 
Burgundy mixliiro is used, the inslnict’on.s given in the Dejiartment of Agricul- 
ture's Leaflet No. It, should be closely foilov^ed. Dilution before mixing of the 
two substance.s employed is essential for a good s]iray. The practice, which 
exists in .some districts of throwing the two ingredients into the barrel to dissolve 
at the seme time cannot be too strongly condemned, as it n'sults in a much less 
efficient spray. 

Turning to garden crops : m the case of onions the most .^serious disease during 
the growing season is Downy Mildew. Here, as in the case of the Potato Blight, 
the disease usually appears first on plants in which the fungus has over- wintered. 
These plants may be shallots, or potato onions, planted in spring, or ordinary 
onions which were sown the previous autumn. Autumn sown onions frequently 
contain infected plants but no symptoms of disease appear until about the middle 
of March or later. As soon as weather comiitions become sufficiently mild, the 
fungus, which was internal in the plants, grows out and fructifi(;s, and the disease 
spreads rapidly to others in the same plot aiid finally to spring sown onions. 
One or two diseased plants occurring in the mouth of April or May are sufficient 
to start an outbreak of mildew and in this case it is imperative that the diseased 
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plants should be removed at once, because no spray has yet been found to be 
effective against the spread of Onion Mildew. Careful watch should be kept 
throughout April and May on all plots of autumn sown onions as well as on plants 
raised from small bulbs, shallots or potato onions, and any mildewed plants re 
moved as soon as detected. Infected plants may often be leoognised in the 
spring of the year before the mildew appears on their foliage by their habit of 
having the older outer leaves turgid and bent outwards and downwards in the 
form of an arc. This symptom may or may not be accompanied by a glazed 
yellowish appearance of the foliage. 

Amongst fruit crops the apple may be considered the principal one and the 
worst disease of apples is undoubtedly apple scab. Early infection of the leaves, 
flowers and fruit may arise either from ascospores which have been produced 
on dead leaves or from sources on the tree itself such as scabbed one-year^dd 
wood or infected bud-scales in which the fungus has overwintered. Infected 
bud-scales constitute one of the most important sources of early scab infection 
in this country. Wherever the disease is prevalent during the growing season 
infected bud-scales invariably occur during the next dormant season, and the 
diseased bud-scales may produce spores as early as the month of February. 
The greatest quantity of spores, is however, produced during March and April 
when the trees are coming into leaf and flower. Spores produced in this manner 
are ready to attack th^ young leaves as soon as ever they appear. From the 
foliage the disease, then spreads to the flowers and fruit. 

Good control of apple scab is only obtained by early and systematic, spraying, 
either with Lime Sulphuf* or with Bordeaux mixture, the former being recommend- 
ed for the drier districts of the country and the Bordeaux mixture for thos(‘ 
districts with a high rainfall. Three, four or more applications of the fungicide 
may be required depending on the season but in all cases it is advisalde to spray 
at least once pro-blossom, at the pink-bud stage, again at petal-fall, following 
this with a third application about thn^e weeks later. When the disease is con- 
trolled early in the season and its establishment on the tree prevented, then the 
effects are lasting throughout the year. If, however, scab becomes established 
on the tree early in the season, later spraying has little or no effect on the develop- 
ment of the disease that year. 

Finally, full descriptions of all these diseases and more detailed measures of 
control are given in the leaflets issued by the Department of Agriculture, and 
persons desiring more information may have the required leaflets sent to them, 
free of charge, on ajiplication to the Department of Agriculture, Upper Merrion 
Street, Dublin. 
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SILAGE AS A SUBSTITUTE FOR IMPORTED FEEDING 

STUFFS. 

(11) Broadcast Talk, entitled ' SILAGE AS A SUBSTITUTE FOR IMPORTED 
FEEDING STUFFS ” given by Mr. T. O’CONNELL, Chief Inspector, 
Department of Agriculture, on 24th March, 1941. 

The previous talks in this series dealt mainly with the production of foods 
suitable for human consumption. To-night’s departure from this particular 
aspect of production does not imply that all is well and that we are satisfied 
with what ha'^ been achieved to date. Very far from it indeed. Farmers 
have battled bravely against the unfavourable weather of the past two months 
and we know of many cases whore, after the seed had been held ready for weeks, 
the sowing of winter wheat was finally abandoned. The*. Spring wheat varieties 
Ajiril Red, Diamant and Kolbcn may be sown for four weeks .yet, but the ad- 
ditional area cannot compensate foi the Wniter varuitJos. It is, therefore, 
imperative to make up in the .shape of jiolatoes, oats, and barley for the deficiency 
in the wheat area that *' would have been," a doticiencv which may indeed be 
estimated at anything from 100,()()(> acrc^s downwards. 

It may unfortunately hajipon. how<*vor, that two or three months hence., 
when the cropjnng season is over, we shall find ourselves short of the billed area 
necessary to provide substitutes for the half a million tons or so of imported 
cattle feeding stuffs which W(* can no longer procun‘. It is then, and jiarticularly 
as seeds for catch <‘rops may 1 h^ unprocurable, that the making of silage for t he 
feeding of live stock will provid<* a valuable contribution to fo<)d production. 

Non-farming listeners may w<‘l] ask what is silage. It is the product which 
n'siilts when fresh green mat ('rial is subjected to treat immt design(‘d to preserve 
its siicculeiic(‘ for an indefinite period The small onions whi(*h a housewife 
preserv'cs for future iisi* in a solution of vinegar may as truly be called onion 
silage as jiicklcd onions. Fresh gooseberries cooked to ]>ulp and preserved wdth 
the aid of sugar, may as properly be teiiiied gooseberry silage as gooseberry jam. 
The principle is the same in (*ach ease, namely, the (‘stablisbment of conditions 
which cause the destruction of the organisms which promote decay, and which 
retard the subsequent development of similar bodies. 

Wnat is the green succulent mattwial which the farmer is asked to preserve 
as silage i So far as this country is concerned there is only one answer. It 
is the grass which grows so abundantly in our moist -alas at times far too moist- 
climate, the material whose extraordinary greenness in the early stages of growth 
is but the outward evidencH* of the presence of certain vital food factors in a most 
digestible form. 

Whether he is dairy farming in the Golden Vein or cattle grazing in Meath 
or Roscommon the farmer is well aware of the value of grass in the production 



>f milk or of beef. He knows by experience that its nutritive qualities are highest 
when it is comparatively young, that it is less productive as the season advances, 
and that a stage arrives when, despite its quantity, it provides merely a main- 
tenance ration. He knows, too, that an animal which has suffered from con- 
stitutional derangements during winter and which physic and condiments have 
failed to lestore to health, will often scquire a new lease of life when placed on 
summer grass. 

The farm crops usually cultivated here provide in the main the starchy in- 
gredient of animal feeding stuffs. Grass is a complete food in itself, providing 
not only the protein which we normally import in the form of concentrated 
cakes and meals, but in fact a protein of higher biological value. In addition 
it contains certain vitamins and associated bodies which are particularly valuable 
in the diet of milch cows. It is generally admitted that silage made from grass 
or other green material cut at a comparatively immature stage and properly 
preserved through the medium of certain fermentative processes retains most 
of the qualities of the original grass. This is now recognised in many countries. 
The raw material for the making of silage available in our own country cannot 
be excelled. In no other country does grass grow more luxuriantly during the 
early portion of the season — much of it to be wasted at a later date. Nowhere 
else because of the very nature of our climate, does upland hay suffer a greater 
loss of food ingredients. Well saved rotation hay plus grain and roots will 
require little by way of supplement in the production of milk or meat, but second 
quality hay in the absence of other foods is simply a starvation diet. Yet 
in some of the principal dairying districts in the country, second quality meadow 
hay constitutes practically the sole diet of in-calf cows during the winter months. 
A yield of eight to ton tons of silage per statute acre is easily feasible in these 
areas. Nine tons of good silage is equivalent in feeding value to IJ tons of 
mixed meals and twenty f)oundH of the same quality silage will produce a gallon 
of milk. 

Nine tons of silage will provide about stones per cow daily for four in-calf 
cows from the middle of November to the middle of April. If the cow is dry, 
this with a few pounds of reasonably good hay and a few roots, if available, will 
bring her through the winter in excellent condition. If she is still in milk duriug 
winter an additional 18 lb. to 20 lb. of silage w’ll suffice for each gallon she pro 
duces. 

Contrast this dry cow in early spring with a similar animal which has received 
during winter merely a couple of stone of badly saved meadow hay. The one 
is sleek, well nourished and fit to undertake her natural function to produce a 
healthy calf and subsequently to give a good milk yield. The other is just able 
to amble to the spring pasture. If she produces a calf it is often a weakling, 
and because nature demands the utilisation of her summer food to rebuild her 
wasted frame, her potential milk yield in the ensuing lactation period is seriously 
diminished. 
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This is iho treatinpnt which is intimately related to our abnormally low average 
milk yield of 400 gallons or so pf» low^ per annum. The cow is not at fault 
for it would scarcely be possilile to purchase a cross bred shorthorn heifer in a 
fair in the dairying districts of Munster which, on a suitable ration, would not 
produce 600 to 700 gallons in her third or fourth lactation period. Many sucli 
heifers have indeed reached 800 gallons and u])wards. 

Milk is the most indispensable ingredient of our people’s diet. Because of 
this and for reasons of National economy it is imjierative that our dairying 
industry should be maintained, and at regular intervals certain measures are 
advocated in this direction. They include a higher subsidised price for creamery 
milk, more suitable stock bulls, extension of cow' testing, etc. Rarely if ever 
do those concerned advocate the really fundamental remedy, namely, better 
treatment of tlie cow. If they do, it is only to associati* it with an assertion 
iliat it will not pay to feed for high milk yields at creamery prices This is true 
if the food is to consist of maize and cotton cake from the (uids of the earth. 
It is not true if it is provided in th(» form t)f nutritious grass silage, wdiich can be 
])roduced economically in cjuantities up to 1<» tons per statute acre, or, as already 
indicated, in quantities e<jiiival(‘nt to 1.J tons of con(*entrates. (’an it he that 
our mild winter climate which enables a dairy cow to subsist on upland hay 
and the residin' of summer pasture is an ultimate disadvantage to the dairying 
industry ? 

It must not b<‘ assumed that silage is important merely for milch cows. It 
JH equally suitable for store and fattening cattle, in fact pigs wull greedily consume 
a certain quantity of silage. Recently announced restrictions on the export 
of certain classes of our store cattle will mean in future a larger reservoir of 
younger animals. („irain and roots as supplements to grass will be necessary 
n greater quantity than formerly for their upkeep. Failing a sulhciency of 
these, silage is the obvious substitute. Even with a large extension of tillage 
in the grazing districts, there will still be ample room for silage, and where else 
in the world are conditions more suitable for its production than on these rich 
pastures ? 

Yeai in year out the Department has advocated the adopt H>n of silage. 
Schemes of grants and loans, for the erection of siios, have been in operation, 
scores of demonstration silos have been erected free of charge, leaflets and verbal 
instruction have been available, but the response has been disappointing. 

In anticipation of conditions arising out of the emergency which was fore- 
shadowed in 1939 a fresh campaign was instituted in the summer of that year. 
It appears that at last the light is beginning to spread, and last season an extra 
350 silos were erected in the country. Appropriately the great majority were 
erected in the dairying districts of Munster and the grazing district of North 
Leittster. 
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We have rarely known a farmer who adopted silage making and who followed 
the simple rules recommended for its manufacjturc who did not speak with 
enthusiasm of its advantages. These farmers now realise that silage is a suitable 
substitute for the imported feeding stuffs which aie no longer obtainable. They 
realise also that in the critical days ahead, home-grown cereals other than wheat, 
may be required for human consumption and perhaps command prices beyond 
the reach of the stock- l)reeder. If only the general ])ody of farmers, particularly 
in the more fertile counties, will realise these facts the number of silos to be 
erected this season should be nearer 3,(K)0 than 3<Xb 

The farmer who contemplates making silage this season must just now make 
certain provisions. This is in fact the principal rtjasou for this talk at. a <1ate 
long before grass is available. 

Good silage has been made in clamps oi })its. but Jt will pay to ])rovide a 
proper silo and this is a matter for immediate attention. TIk^ Department’s 
Leaflet on Ensilage No. 105 gives full jmrticulars regarding a circular silo which 
can be erected at a moderate cost with concrete blocks. Tli(*se can ))e made 
by faun workmen at times when the weather is unfavourable loi outdoi^r opera 
tions. It has been shown that a silo of this tyjje capable, of liolding thirty-five tons 
of sillage or say the produce of four acres can be mvcted for al>out £20, including 
the cost of a corrugated iron roof. A loan for this amount can be obtained from 
the Department on easy terms, or up to £40 for two such silos In addition 
most Committees of Agriculture give free grants of about £5 for the erection 
of silos of this type. Portable concrete slab silos which have ct'rtain advantages 
can be procured from a number of commercial firms. A loan of £10 may be ob- 
tained for the erection of one of these silos or up to a maximum of £40 for four 
such silos. 

It is scarcely necessary to say that grass intended for silage this season should 
not be grazed from now onwards. Normally a dressing of artificials, or at 
least a cwt. of Sulphate of Ammonia per statute acre would be most desirable, 
but in present circumstances this may not be possible. It is fortunate that 
in the districts where silage is most desirable end most practicable, heavy crops 
of grass can be procured even without topdressing. Nothing can excel liquid 
manure for the purpose, and if by hook or by crook this could be conserved 
both for grass and for othei crops, much Jess would be heard of the present 
shortage of nitrogenous manures. 

The Department is frequently asked for advice as to whether it is best to 
make ordinary untreated silage, molassed silage or acid silage. Their experience 
is that no method is foolproof, but that with the exercise of reasonable intelli- 
gence in the making, any of these types can be excellent. This being so and 
as the simplest form is most likely to appeal to farmers the Department generally 
advise that no treatment is necessary. 
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In order, however, to give practical farmers an opportunity of judging for 
themselves the merits of the difierent types, a large scale demonstration was 
planned two years ago in North (>ork, South Tipperary and Limerick. At 
the end of the present season, and provided the necessary supply of acid can 
be procured, each of the thirty farmers who are participating in the Scheme 
and for whom silos were en‘ct<Hl free of charge will have had experience of each 
type on his own farm. In the meantime the results have been most gratifying. 
The farmers concerned, some of whom were sceptical at the outset, have been 
highly pleased with the results, irrespective of the tyj>e of silage made by them, 
and after the first year’s experience, many either enlarged their silos or erected 
a further silo. On one of these farms, cows fed on silage and running on grass 
yielded five gallons daily at one stage. 

Acid of the type usually recommended for silage may not be procurable com- 
mercially at present. Molasses produced at the sugar beet factories is used 
mainly for admixture with sugar beet jmlp, but a considerable supply is available 
at the factories for farmers who require it and wdio place orders accordingly. 

As already stated, excellent silage can be made without- any treatment what- 
ever. All that is necessary is to cut the grass at the proper stage, to follow 
carefully the simple instructions for packing the silo, and to ensure that a roof 
or other suitable protection is provided to prevent the access of rain water. 
A farmer may use molasses if he so desires, but if he cannot conveniently procure 
it he should not hesitate, as opportunity offers, to make the necessary arrange- 
ments for making plain silage. The Depaitment’s leaflet already mentioned 
contains detailed particulars. The Agricultural Instructors throughout the 
country will be glad to visit and advise. 

The rest lies with the farmer. His aim must be more tillage crops while 
there is yet time, and afterwards to produce, in the form of silage, the equivalent 
of one and a half tons of concentrates per statute acre. 


(Issued as Special Leaflet No. i8). 
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POTATO GROWING IN IRELAND WITH PARTICULAR 
REFERENCE TO PRODUCTION FOR INDUSTRIAL 
PURPOSES 


hy 

PROFESSOR J. P. DREW, M.Sc., A.E.C.Sc.L, and D. DEASY, B.Agr.Sc., 
University College, Dublin. 


In a previous paper (1) attention was directed to the production of potatoes 
generally and to the selection of varieties suitable for the production of industrial 
alcohol. Results of variety trials were shown and a comparison made between 
some of the leading varieties grown on the Continent for industrial purposes and 
some of the most prolific varieties more commonly grown in this country, the 
comparison being made between yields of tubeis, percentage of starch and total 
yield of starch per statute acre. 

Incidentally, reference was made to various factors which not only influenocul 
the productivity of the potato but also had varying effects on the perceutage 
of starch in the produce. In this connection particular attention was drawn to 
the effects of soil, climatic conditions and the incidence of diseases, particularly 
virus diseases on the yield and percentage of starch of potato varieties generally. 

During the progress of the investigation, however, it was seen that there 
were other factors influencing both the productivity and percentage of starch 
of the potato and the object of this report is to direct attention to some of these 
factors. 


Size of Tuber and Percentage of Stareh. 

In the determination of the percentage of starch by the specific gravity method 
it was seen that the percentage of starch varied from sample to sample within 
each variety under examination although the greatest care had been taken to 
have each sample representative of the bulk produce from wliich it had been 
taken. While some of this variation in the percentage of starch may be attri- 
buted to differences in soil conditions from plot to plot, it would appear that 
the relative proportion of different sized tubers in the samples which were taken 
on a weighted basis, influenced the percentage of starch for each sample, since 
the produce of any two plots under the same variety did not possess the same 
proportion of the different size tubers ; samples with a high proportion of large 
tubers differing as regards the percentage of starch from those in which medium 
to small tubers formed the greater bulk. 
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In view of the fact that it is possible by cultural and other treatments to in- 
fluence the size of tubers in the produce and that the higher the percentage of 
starch, consistent with yield, the more valuable is the produce both for the grower 
and manufacturer, it was decided to enquire into the relationship betw^een size 
of tuber and percentage of starch. 

For the purpose of this experiment a large bulk sample of the continental 
variety, Parnassia, was taken and divided into four grades —very large, large, 
medium and small, the grading being carefully done by hand to ensure that the 
tubers in each grade were of a uniform size. Each grade was then divided into 
fifty random samples of ten tubers each, and the percentage starch in each 
determined by the specific gravity method outlined in the previous 
report (1). The results olitained are set out in Table I. 
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TABLE I. 

SIZE OF TUBER v. PERCENTAGE OF STARCH 


No. ol 

Saniplo 


VARIETY 

PAIINASSIA 


\ t ry Largo Tuhera 

Av. 197 gririB. 

Large 'rubera 

A V. 112 griTiH. 

1 Medium Tiiherb 

Av. 60 grnift. 

Small Tubers 

Av. 33 grms. 


% Starch 

% Starch 

% Starch 

% Starch 

1 

14.25 

I5.7.“» 

16..50 

17.40 

2 

15.25 

1.5.5<t 

16.00 

15.60 


15.25 

15.00 

15.25 

16,26 

4 

16.25 

16.00 

15.75 

17.00 

5 

16.00 

I5.0t» 

15.75 

16.00 


16.0S 

10.30 

15.,50 

14.50 

7 

16.50 

16.<N» 

16.75 

16.4(» 

8 

16.75 

15..50 

16.00 

15.50 

9 

14.25 

16.00 

17.00 

14.25 

10 

14.6.5 

; 1.5 0(, 

14.60 

17.40 

11 

15.50 

1 1.5.75 

j 14.75 

1 17.(K) 

12 

15.25 

; 15.00 

' 14.50 

14.50 

13 

14.50 

j I.I.OO 

1 16.50 

I 14.5(» 

14 

15.00 

! 16.30 

' 15.25 

1 16 60 

15 

1.5.75 

' 15.75 


! 14.60 

16 

15.60 

, 14.60 

16., 30 

16.30 

17 

15,50 

! 10.00 

)5.(H> 

17.00 

18 

16.25 

15.00 

ir).2r> 

15.00 

19 

14.60 

14.75 

16.40 

14.50 

20 

14.50 

15.50 

1.5.2.^> 

16.(XI 

21 

15.75 . 

I5.(K) 

15.00 

15.75 

22 

16.40 

15.25 

16.75 

16.25 

23 

l.-i.OO 

I5..50 

15.25 

15.m> 

24 

15.25 

1.5.75 

15.75 

17.50 

26 

15.25 

' 14.60 

18.00 

16.40 

26 

15.00 

16.30 

16.00 

14.60 

27 

15.25 

15.25 

15.75 

14.75 

28 

14.80 j 

15.75 

1.5.25 

15.(X1 

29 

16.40 

16.00 

14.75 

15.75 

30 

15.26 

15.75 

14.00 

15.76 

31 

16.50 

15.50 

17.40 

15.50 

32 

15.75 

15.00 

15.(X) 

16.00 

33 

14.60 

15.25 

16.30 

15.75 

34 

15.00 

15.75 

15.50 

16.00 

35 

15.00 

14.50 

16.60 

16.30 

36 

15.25 

16.40 

]4.tX) 

16.40 

37 

16.40 

15.25 

15.75 

16.00 

38 

16.25 

15.75 

16.75 

17.00 

39 

16.60 

]5.,50 

16.00 

14.60 

40 

15.25 

16.30 

14.75 

16.30 

41 

15.50 

15.75 

15.50 

16.60 

42 

16.25 

14.60 

16.00 

14.00 

43 

15.60 

14.75 

17.20 

16.30 

44 

14.60 

15.50 

16.60 

15.76 

45 

14.75 

16.50 

14.75 

16.76 

46 

16.00 

16.75 

16.75 

16.00 

47 

16.00 

16.26 

16.60 

15.76 

48 

15.25 

16.30 

17.00 

16.76 

49 

14.75 

16.00 

16.00 

16.40 

60 

14.76 

15.25 

16.76 

16.30 

Mean 

15.28 

16.61 

15.70 

15.78 
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The average weight of tuber for each grade was I. 197 grins. (7 ozs), II. 112 
grms. (4 ozs.), III. 60 grms. (2 ozs.), IV. 33 grms. (1 oz.), indicating the mark- 
ed difference in size of tuber b(‘twe(‘n each grade. It will be seen from 
the figures for each grade tliat the percentage of starch varied from sample to 
sample, and tliat some of the figures obtained were common to all grades. The, 
mean results, liowevei, show that the very large tubers and the small tubers 
gave the lowest and highest mean percentagi; of starch respectively, s reduction 
in size of tuber being ai'companied by an increase in the percentage of starch. 

In view of these results it was decided to enquire into the effect of plant spacing 
on the size of tubers and total yield of crop and to obtain further data in the 
relationship between size of tuber and percentage of starch. 

Since the results outlined on Table I were obtained with a variety wdth a med- 
ium percentage of starcli it was arranged for the pur])os(* of t hi trial to use 
the variety Arran Ihuiner, this being om* of tlie most j>rolitic \^a.rieties commonly 
grown in this country. It has, howevei, a very low starch content, on which 
account it is not V(‘rv suitable for industrial alcohol ])r(>duction If the rcMilts 
ol)t allied wit li the \ aiK ty Parnassia (Tabic I)vnou1(I ajiply to this vari(*ty and it 
w'ere jiosslblt' b\ lultuial treatment to increase tlu‘ jiroportioii of m(‘diuui ami 
small labels without afl'ecting the yield, the value of Arran Banner for industn.d 
purposes would be imu'eased. 

EFFECT OF SPACING ON YIELD AND SIZE OF TUBERS. 

The trial plots were arranged to include 24-, 26 and 28 inch drills with the 
])otatoes planted at 9, 12 and 15 inches respectively in each of the different 
width drill. I'he plots wT.re square perches in area made up of four drills 
and arianged in random bh^cks having four replications. These plots were culti- 
\at(’d a.n(1 mamired and the crop treated in exactly similar manner to that of 
the main potato crop which was contiguous to tin* exjieri mental area 

The two outsid(‘ drill.s of each plot w^ere discarded at lifting time and the pro- 
duct* of the individual jdots w^as treated separate!) and th<; yield per aire cal- 
culated. The produce from each plot was then divided into tluec* grades, Lirge, 
medium and small, using a potato sorter, and the weight of Ccich grade r(‘corded. 
In this way the relative proportion of different size tubers in the total crop 
for each spacing was obtained. The results obtained are set out on Table 11 
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TAKJE n. 

EFFECT OF SPAdMG OK YIELD AND SIZE OF TDBEBS. 

Mean Total Yield per Stat. Acre. 


Spacing of Plants 

WIDTH OF DRILL 

24 ill. 

26 in. 

28 in. 


Tons per acre | 

Tons per acre 

Tons per acre 

9 in. 

1 

17.2 i 

17.60 

16.60 

12 in. 

n.:» 

16.10 

16.80 

15 in. 

14.9 

16.00 

16.00 


Large Tubers as a percentage of Total Crop. 


Spacing of Plants 

j 

WIDTH OF DRILL 


24 in. 

26 in. 

28 in. 

9 in. 

40.22% 

53.41% 

58.74% 

12 in. 

61.78% 

67.41% 

61.17% 

15 in. 

, 63.40% 

64.280/0 

69.81% 

Medium Size Tubers as a 

percentage of Total Crop. 

Spacing of Plante 

WIDTH OF DRILL 

24 in. 

26 in. 1 

1 

28 in. 

9 in. 

♦1.01% 

t.' 

31.16% 

mM% 

34 .I 30/0 

12 in. 

.36.88% 1 

83.13% 

16 in. 

30.07% 

29.19% 

24.76% 

Small Tubers as a percentage of Total drop. 

Spacing of Plants 

WIDTH OF DRILL 

24 in. 

26 in. 

28 in. 

9 in. 

9.77% 

9.7«% 

•.»% 

12 in. 

7.07% 

6.21% 

8.TO% 

15 in. 

64B% 

6JJ8% 

»•«% 
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Yield of Tubers. The heaviest mean yield of tubers was obtained with the 
9 inch spacing in the 26 inch drill ; this was, however, only slightly higher than 
the yields obtained from the 9 and 12 inch spacings in the 24 inch drills. It 
was observed, however, that a 24 inch drill was too narrow for a prolific variety 
like Arran Banner as many of the tubers had become “ greened ” from exposure 
to light. The lowest mean yields wer<' ol)tained from the 9 inch spacing in the 
28 inch drill and from the 15 inch Hi)acing in the 24 inch drills. 

Large tubers as a percentage of total yield. As would be expected th(i highest 
percentage of large tubers was obtained from the maximum spacing, that is 15 
inches in 28 inch drills, and the lowest percentage of large tubers from the min- 
imum spacing, 9 inches in 24 inch drills. Generally, there was an increase in 
the percentage of large tubers with increased spacing of the plants. 

Medium tubers as a percentage of total crop. The highest and lowest percent- 
age of medium si^e tubers was obtained from the 9 inch spacing in the 24 inch 
drills and from the 15 inch spacing in the 28 inch drills respectively. In each 
of the different width drills the percentage of medium size tubers was reduced 
wuth increased spacing. 

Small tubers as a percentage of total crop. As in the case of the medium size 
tubers, the highest and lovest percentage of small tubers was o})tained from 
the 9 inch spacing in 24 inch drills and the 15 inch spacing in the 28 inch drills 
respectively. Again, increasing distance between the plants in each of the diller- 
ent width of drills W’as accompanied by a reduction in the percentage of small 
tubers. 

The produce from the various plots under the spacing trials was all bulked 
together and from it four grades of tubers, very large, large, medium and small, 
wore selected, care being taken to have as far as possible the tubers comprising 
each grade of uniform size. From each grade fifty samples of ten tubers each 
were selected at random and sul)mitted to starch determination by the specific 
gravity method with the results as showm on Table III. 
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TABUE m. 

SIZE OF TUBER T. PERCENTAOE OF STARCH. 


No of 
Sample 

VARIETY -A 

.RRAN BANNER 


Very Large Tubers 

Av. 269 grms. 

Large Tuber? 

Av. 167 grms. 

Medium Tubers 

Av. 114 grms. 

Small Tabers 

Av, 78 grms. 


% Starch 

% Starch 

% Starch 

% Starch 

1 

16.00 

13.75 

14.00 

12.60 

2 

16.75 

13.00 

13.30 


3 

13.75 

13.75 

14.76 


4 

14.00 

12.75 

14.60 


6 

14.60 

15.76 

14.00 


6 

14.50 

14.76 

13.76 


7 

14.60 

13.15 

14.26 

i. fj 

8 

18.30 

14.25 

13.15 


9 

14.26 

14.60 

16.26 

13.00 

10 

13.50 

14.60 

13.16 

12.00 

11 

14.26 

13.50 

13.00 


12 

13.75 I 

14.50 

15.50 


13 

13.30 

14.25 

13.75 


14 

14.25 

14.25 

13.15 


15 

13.50 

1.3.60 

14.75 

13.50 

16 

14.25 

14.00 

14.00 

14.00 

17 

14.26 

13.30 

13.75 

16.30 

IB 

14.00 

14.00 

14.76 

14.00 

19 

14.26 

14.60 

13.60 

14.60 

20 

14.60 

13.15 

13.16 

12.60 

21 

15.00 

)5.00 

14.50 

14.50 

22 

14.00 

13.60 

13.16 

13.00 

23 

13.15 ' 

16.25 

13.60 

14.60 

24 1 

13.76 

14.75 

12.50 

13.30 

25 ! 

14.26 

14.00 

14.25 


26 

14.50 

15.60 

14.60 


27 

14.25 

14.50 

16.00 

12.76 

28 

14.60 

13.15 

14.25 


29 

14.25 

14,60 

13.30 

14.75 

30 

13.75 

13.30 

14.25 

13.30 

31 

14.50 : 

14.50 

14.50 

14,50 

32 

14.60 

14.25 

14.60 

13.00 

33 

14.50 1 

14.50 

13.00 

13.15 

34 

14,00 1 

i 13.15 

12.60 

14.76 

35 

14.50 

13.75 

13.30 

12,75 

36 

14.00 

14.76 

13.00 

14.25 

37 

14.60 

14.00 

11.70 

15.50 

38 j 

14.76 

14.50 

14.00 

13.50 

36 1 

13.75 

14,75 

13.30 

14.50 

40 

13.00 

14.00 

14.60 

14.00 

41 

14.76 

13.75 

15.50 

13.00 

42 

13.16 

15.76 

14.75 

13.50 

43 

14.26 

12.60 

14.50 

14.50 

44 

13.50 

14.25 

12.76 


45 

14.25 

13.30 

15.00 


46 

13.50 

13.50 

13.15 


47 

14.60 

14.76 

12.75 


48 

13.50 

14.75 

14.76 


49 

14.60 

14.50 

15.00 

14,50 

50 

14,26 

14.00 

14.76 

1840 

Moan 

14.16 

14.13 

13.92 

13.65 











The average weight of tubers in each gr«‘ide was T. 269 grins. (9| ozs.), II. 
157 grniH. (6 ozs.), [II. 114 grnis. (4 ozs ) and IV. 78 grms. (2|' ozs.). Tlie 
figures for the percentag(‘ <d starch show a great variation within each grade, 
some of the results obtained being common to (;ach grade. The mean results 
show that tlie highest, percojitage of starch was obtained from the very large 
tubers and that decreasing size of tubers was accompanied by a reduction in 
the percentage of starch. 

In view of the fact that these results diflfcred from those obtained with the 
v’^aricty Parnassia it was considered desirable to make further trials in this con* 
nection. These were acc<»rrlii)gly carried out using two different varieties, 
viz. Parnassia. of medium starch content, and Hcdlena, of high starch content. 
As in the jm^x ious cases, lifty Mun]»les each containing ten tubers were examined 
for each variety and the results are shown on Table TV. 



TABUDl?. 

SIZE OF TUBERS V. PERCENTAGE OF STAROK 


VARIETY PARNASSIA 


Av. 260 Av. 152 Av. 86 


Av. 41 
grms. 


VARIETY 

■1 

Very Large 

Large 

Medium 

Small 

Tubers 

Tubers 

Tubers 

Tubers 

Av. 286 

Av. 184 

Av. 88 

Av. 62 

grins 

grms. 

grms. 

grms. 


% Starch % starch % starch % starch 
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Variety Pamaesla. The mean weight per tuber for the four grades was L 250 
grms. (9 ozs.), II. 162 grms. (5^ ozs.), III. 86 grms. (3 ozs.) and IV. 41 grras, 
(1| ozs.). As in Tables I and III, variation in the percentage of starch for the 
diflEerent samples was obtained, a number of the results obtained being common 
to the four groups. The mean figures for each group show a decrease in the 
percentage of starch with each reduction in size of tuber, these results, therefore, 
agreeing with those obtained for the variety Arran Banner. 

Helena. The mean weight per tuber for the different grades was 1. 286 grms. 
(10 ozs.), II. 184 grms. (64 ozs.), III. 88 grms. (3 ozs.) and IV. 52 grms. (1.85 ozs.). 
While the percentage of starch for the individual samples within each grade 
varied, this was not as marked as that obtained in the tests with other varieties. 

The mean results show that the percentage of starch for Grade II tuber was 
very slightly higher than that of Grade I, otherwise the results are in agreement 
with those of Parnassia above and with Arran Banner, Table III. In the deter- 
mination of the percentage of starch in this variety it became necessary to 
divide the tubers by cutting as this variety was very subject to hollow centre, 
which was very much more pronounced in the case of the larger tubers ; this 
may have been responsible for the slightly lower percentage of starch in the very 
larce tubers than that of Grade TI tubers. 

THE INFLUENCE OF * HOLLOW CENTRES IN POTATO TUBERS ON THE 
DETERMINATION OF THE PERCENTAGE OF STARCH BY THE SPECIFIC 

GRAVITY METHOD. 

In the previous paper (1) attention was drawn to the susceptibility of certain 
varieties of potatoes to “ hollow centres ” and the effect this may have on the 
determination of the percentage of starch by the specific gravity method, unless 
the precaution of exposing the cavity by cutting oj)cn the tubers had been 
taken. This operation would, however, entail more labour and time where the 
percentage of starch in a large number of samples had to be determined. On 
this account it was considered desirable to enquire into the extent by which the 
determination of the percentage of starch by the specific gravity method would 
be influenced by working on whole as against cut tubers of a variety susceptible 
to “ hollow centre. 

For the purpose of this examination the continental variety Hellena was sel 
ected since this variety is very susceptible to ‘‘ hollow centres.” From the 
bulk produce of this variety four grades of tubers were selected, having an average 
weight per tuber of 286 grms., 184 grms., 88 grms and 52 grins, respectively. 
From each grade fifty random samples of ten tubers each were taken and the 
percentage of starch in each sample determined (a) without exposing the cavity 
where present in the potato and (b) after exposing by cutting open all the 
tubers. The number of tubers with “hollow centres” in each sample was also 
recorded. 

The results obtained are shown on Table V. 
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The results as shown under four headings, number of tubers with hollow 
centres per sample, percentage of starch in sample before exposing cavity, after 
exposing the cavity and the difference due to non-exposure of cavity. 

Grade I Tubers. The number of tubers with hollow centres varied from two 
to nine per sample of ten tubers, 70 per cent of the samples having five or more 
tubers per sample so affected. The figures for percentage of starch before ex- 
posing the cavities show a considerable variation even in the samples which 
had equal numbers of tubers with hollow centres. Tliis was due to the volume 
or size of the cavity in each tuber, potatoes with large cavities giving a much 
lower i>ercentage of starch than those with smaller cavities. 

The figures for the fifty samples varied from 10.25 per cent to 17.75 per cent 
with a mean of 15.47 per cent. The results obtained from these same samples 
after exposing the “ hollow centres’’ show a much closer relationslxip, all lying 
between 17.25 and 19.50 per cent, which may be regarded as a normal variation, 
see Tables I, III and IV. 

The difference between the two sets of results varied from 0.50 to 7.00 per 
cent of starch, the higher figures being due not only to the number of tubers 
with hollow centres but to the size of the cavity within the tuber. 

The mean results show a difference of 3.03 per cent, which would indicate 
that failure to expose the hollow centres in this grade of tubers would result 
in obtaining a figiire for the percentage of starch which would be 3.03 per cent 
lower than that obtahiable were there no hollow centres present or if t>he hollow 
centres had been exposed. 

Grade II tubers. It will be observed that in this case there were only 34 per 
cent of the samples with five or more hollow centres per sample, o marked 
reduction from that obtained with the larger tubers. It will also })e seen that 
the variation in the percentage of starch as determined before the cavities were 
exposed was not as great as that obtained with the larger tubers, being only 
from 13.00 to 19.50 per cent, with 86 per cent of the samples lying between 16 
and 19.5 per cent. This was due to the fact that the size of the cavity in the 
tubers was very much smaller than that observed in the Grade I tubers. 

The figures for percentage of starch as determined after exposing the hollow 
centres again show a close relationship, all samples except two being between 
mean of all 17.00 per cent and 19.75 per cent. 

The difference in percentage of starch due to the non-exposure of the hollow 
centres was not as marked as that obtained with the Grade I tubers, there being 
only two samples showing a difference over 4 per cent, two with a difference of 
ever 3 per cent, the remainder lying between 0.00 and 2.75 per cent. 

The mean of all the samples was 1.10 per , cent. 




THI VRCr or “HOLLOW GEHUIBS” Dt POTATO TUBERS IH THE DETERlUAlKHr OF STARCH 
FERIHITAGE BT THE SPECIFIC 6RAVITT METHOD 

VARIETY HBLLBNA. 

TABLE V. 


Tiib«rt 

weighii 

I 28» g 

rms. 

Tnben 

weighin 

g 184 g] 

rms. 

Tuber 

s weighi 

ng 88 

rrms. 

Tube 

[S weighi 

Qg 52 grms. 


Starch 

Starch 

Differ- 

No. of 

Starch 

Staich 

Differ- 

No. of 

Starch 

Starch 

Differ- 

No. of 

Starch 

Starch 

Differ- 

labels 

percent 

percent 

ence 

Tabers 

percent 

percent 

ence 

Tnbers 

percent 

per cent 

ence 

Tubers 

percent 

percent 

mme 

||SS&1{^ 

before 

after 

due to 

in sample 

before 

after 

due to 

in sample 

before 

after 

due to 

in sample 

before 

after 

due to 

ir^ 

exposing 

exposing 

“Hollow 

having 

eiposing 

exposing 

“Hollow 

with 

exposing 

exposinj 

“Hollow 

with 

eiposing 

expoaru 

“Holiow 


“Hdlow 

“Hollow 

Centres” 

“Hollow 

“Hollow 

“Hollow 

Centres” 

“Hollow 

“Hcllow 

“Hollow 

Centres” 

“Hollow 

“Holbw 

“hUw 

CentiM'' 

Oiaities'’ 

Centres” 

Centres’ 


Centres” 

Centres' 

Centres’ 


Centre?” 

Centres’ 

Centres’ 


Centres” 

Centres” 

Centres” 



■L 

0/ 

/o 

% 


% 

% 

% 


0/ 

/o 

% 

% 


% 

% 

% 

9-10 

13.00 

18.00 

5.00 

7-10 

17.60 

18.75 

1.26 

5-10 

18.25 

18.76 

0.60 

3-10 

16.00 

16.75 

0.75 

9.10 

17.25 

19.25 

2.00 

MO 

15.26 

18.75 

3.50 

4-10 

15.75 

16.50 

0.75 

2-10 

15.00 

15.60 

0.50 

8-10 

13.25 

18.50 

5.25 

610 

, 17.00 

18.75 

1.75 


16.25 

17.25 

1 1.00 


13.00 

13.30 

0.30 

MO 

10.26 

17.26 

7.00 


! 13.00 

17..)0 

4.60 

1 .3-10 

18.00 

18.75 

0.76 


17.40 

18.60 

1.10 

>» 

13.25 

17.25 

4.00 

ri 

16.26 

18.75 

2.50 

•1 

16.50 

17.50 

I 1.00 


16.00 

I0.2S 

0.76 

» 

U.1S 

18.50 

2.76 

• t 

16.26 

18.60 

, 2.25 


17.75 

18.26 

1 0.50 


14.09 

14.75 

0.7o 


16JS0 

19.25 

2.75 

ti 

17.50 

18.75 

' 1.25 

•4 

18.00 

18.50 

1 0.50 


15.60 

16.00 

0.50 

0-10 

16.00 

19.00 

3.00 

99 

17.00 

18.75 

! 1.76 


18,00 

18.26 

0.25 


13.75 

14.75 

1.00 

Pt 

14.26 

19.00 

4.76 

H 

15.00 

17.00 

> 2.00 


17.00 

17.50 

0.50 


17.00 

17.40 

0.40 

>1 

17.25 

19.25 

2.0(1 

II 

17.26 

19.50 

! 2.26 

i ** 

1.6.75 

17.75 

2.00 


12.75 

15.29 

2.50 


li60 

17.25 

2.76 

5-10 

14.25 

18.50 I 4.25 

.. 

mo 

18.75 

0.25 

i-io 

17.75 

18.65 

0.90 

» 

13.00 

18.75 

5.78 

It 

17.00 

19.25 

i 2.25 


18.00 

18.50 

0.50 


16.50 

16.00 

0.50 

li 

M.W 

18.00 

4.00 

1 •• 

16.60 

17.75 

1.25 

MO 

17.25 

17.50 

0.26 


17.00 

17.00 

0.00 

»> 

17.00 

19.00 

2.00 

i “ 

16.50 

18.00 

1.50 

91 

18.25 

13.75 

0.60 


17.40 

17.75 

0J5 

» 

16.00 

18.75 

2.76 

1 

>1 

18.25 

18.75 

3.50 


J8.7.5 

19.25 

0.60 


17.50 

17.50 

0.00 

o 

16.60 

18.76 

2i6 

)» 

18.50 

19.50 

1.00 


17.50 

18.25 

0.76 


14.29 

14.60 

0.35 

w 

14.60 

10.85 

4.76 

i» 

15.75 

17.76 

. 2.00 

j „ 

19.00 

19.50 

0..50 


15.00 

16.00 

0.00 

H 

19.00 

19,00 

1.00 

4-10 

16.00 

18.75 

2.7o 

1 n 

14.25 

18.26 

2.00 

0-10 

17.40 

17.40 

0.00 

M 

UJS 

19.60 

4.25 

»* 

14.60 

16.60 

2.00 


16.50 

17.25 

0.75 


15.75 

16.76 

0.00 

» 

16,76 

18.50 

2,75 

19 

17.26 

18.75 

1.50 

44 

14.00 

16.75 

1.75 


17.00 

17.00 

0.00 

n 

ii.jf 

18.00 

6.25 

99 

18.50 

19.00 

0.60 

•9 

17.50 

17.75 

0.26 


16.75 

16.76 

0.00 

MO 

I4i5 

18.75 j 

4.60 

u 

16.00 

18.75 

2.75 

44 1 

17.50 

18.50 

1.00 

99 

19.00 

19.00 

0.00 

» 

14.00 

18.75 

4.75 


17.75 

19.25 

1.50 

44 

18.50 

18.76 

0.25 


14.00 

14.00 

0.00 


15.00 

19.00 

4.00 

II 

17,60 

19.50 

2.00 

*' 1 

17.00 

17.50 

0.60 

99 

17.40 

17.40 

0.00 

j, 

16.76 

18.76 

3.00 

l> 

17.75 

19.00 

1.25 

" 

16.25 i 

18.50 

3.26 


16.25 

15.25 

0.00 

ti 

16.50 

18.75 

2.26 


18.00 

18.00 

2.00 


17.26 

18.50 

1.25 


17.75 

17.75 

0.00 

ft 

14.50 

18.00 

3,50 

14 

16.50 

18.75 

2.26 

»4 

17.50 1 

17.75 

0.26 

19 

14.76 

i 14.75 

0.00 

ft 

! 14.50 

16.75 

2.26 j 

M 

17.23 

18.75 

1.50 


18.00 

18.26 

0.25 

19 

17.50 

17.60 

0.00 

ft 

18.75 

i 18.76 

2.00 1 

i »« 1 

17.00 1 

18..50 

J.50 


17 . r >0 1 

18.25 

0.75 

19 

18.00 

18.00 

0.00 

» 

14.50 

18.00 

3.50 

-• I 

17.50 

18.50 

1.00 


18.00 I 

18.00 

0.00 

99 

16.50 

15.50 

0.00 

M 

i 16.00 

18.00 

2.00 


17.00 

18.75 

1.75 

„ ' 

16.00 ! 

16.25 

1.25 

19 

17.40 

17.40 

0.00 


17.00 

18.75 

1.75 

3-10 

18.75 

19.25 

0.50 

,, ' 

17.25 1 

17.50 

0.25 


17.50 

17.50 

0.00 


17.50 

19.00 

1.60 


18.26 

18.75 

0.60 

MO 1 

18.00 ' 

19.00 

I.OO 


17.40 

17.40 

0.00 

ti 

16.75 

18.25 

2.60 


18.80 

18.75 

0.26 1 

99 

17.25 

17.50 

0.25 

1 

17.20 

17.20 

0.00 

4-10 

15.75 

18.75 

3.00 


18.00 

19..')0 

1.50 1 

19 

18.50 ‘ 

18.75 

0.25 

t 

16.50 

16.50 

0.00 


15.26 

18.00 

2.76 


16.00 

18.25 

2.25 i 

*9 

19.00 { 

19.00 

0.00 

91 

17.75 j 

17.76 

0.00 

n 

16.00 

18.75 

2.75 

„ 

18.75 

1926 

0.5(1 1 

i 91 

17.60 ' 

18.25 

0.75 

91 

17.75 1 

17.75 

0.00 


16.25 

18.50 

2.25 

u 

18.00 

18.75 

0.75 

99 

18.00 1 

18.75 

0.76 


16.75 

16.75 

0.00 

tt 

16.76 

18.75 

2.00 

14 

16.75 

18.7.5 

2.00 
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Grad6 III Tubers, There was only 24 pet cent, of the samples having more 
than two tubers with hollow centres per sample, indicating the reduction 
in the occurrence of “ hollow centres with decreasing size of tubers. 

The percentage of starch in the different samples as determined before exposing 
the hollow centres shows a mu(!h closer relationship than that obtained with 
the Grades I and II tubers, 86 per cent, of the samples lying between 16.25 and 

19.25 per cent., due to the fact that wdth the exception of one or two cases the 
‘‘ hollow centre ” cavity in the tubers was very small. The moan for all samples 
was 17.51 per cent. The percentage of starch as determined after exposing 
any hollow centres present again show a close agreement between the different 
samples, all except two lying between 16.25 and 19.50 per cent. The mean 
for all samples was 18.09 per cent. 

The difference due to the non- exposure of the hollow centres varied from 
0.00 per cent, to 2.00 per cent, with one exception in which the difference was 

3.25 per cent. The mean difference was 0.58 per cent, indicating that the error 
in starch determination by the specific gravity method, due to the non-exposure 
of the cavities or “ hollow centre ” is considerably reduced in the case of tubers 
of the size and weight included in Grade III. 

With a smaller grade of tuber averaging 52 grins, per tuber the difference 
due to non-exposure of ‘liollow centres'' varied from 0.00 to 2.50 per cent and the 
number of tubers with *^hollow centres’' per sample varied from 1 to 3. Out of 
the fifty samples examined only seventeen had tubers with ‘‘hollow centres” and 
sixteen of these samples only showed a difference of betw’cen 0.00 and 1.10 
per cent, due to non-exposure of the “hollow centres”. This may be regarded 
as negligible. 

The Effect of Storage on the Percentage of Starch in Potatoes. 

Should the growing of potatc»es for the ])roduotion of industrial alcohol become 
as extensive as is the growing of sugar beet for the production of sugar, it would 
be necessary to store some of the potatoes until such time as the factories would 
be able to take delivery of them. In the case of the sugar beet the crop is usually 
left in the soil until the factory is ready to receive it, but with potatoes other 
measures should be adopted since the potato is so susceptible to injury by frost 
and other agencies. In general farm practice the produce of the potato crop 
is lifted before the heavy winter frosts set in, and the potatoes after laung rid 
of diseased tubers are placed in pits or clamps amply protected against the 
access of rain water or damage by frost. Since })otatoe8 for industrial alcohol 
production are usually purchased by the factories on a starch content basis it 
is of interest both to the growers and to the manufacturers to know to what 
extent, if any, changes may take place in the percentage of starch in the tubers 
daring the storage period. 



Accordingly, it was arranged to carry out an expariment in which monthly 
determinations were made of the percentage of starch in two diffracat Tarietie> 
of potatoes one of medium and one of high starch content. The teperimental 
period extended from the time the potatoes were lifted in October until the 
corresponding date in March of the following year. The potatoes were stored 
in a pit or clamp covered with straw and a layer of clay which was then thatched 
to keep off the rain. The pit was opened about the same date in each month 
and a bulk sample taken, after which it was ag«n closed. Bach sample was 
divided into three representative sub-samples and the percentage of starch in 
each was determined. The results obtained are shown on Table VI. 
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The variety Parnassia shows a reduction in percentage of starch from the time 
of lifting the potatoes in October until the date of the second determination 
which was made one month later. There was a slight rise in starch recorded 
at the December tests, followed by a marked fall in January and a gradual 
rise in February and March. The figures obtained at the final tests in March 
were lower than those of the first test in October being 16.30 and 17.58 per cent, 
respectively. In the case of Hellena the November figure was higher than that 
of October, a slight fall in December, an increase in January followed by an 
appreciable fall in February and a marked increase in March. The figure for 
the latter month was much higher than that of October, the figure being 19.82 
and 17.73 per cent, respectively. 

Generally, the results show that potatoes stored in a pit or clamp under ordin- 
ary farm conditions tend to reduce in starch up to January and February and 
in(!rea?»e in starch in March. Further data in this connection were obtained 
by determining the percentage of starch in fivt^ difierent vari(^ti(is of potatoes 
at three different dates between the time of lifting and the second week of May. 

The potatoes \\ero stored in a pit or clamp at time of lifting and samples 
were taken for starch determination during the second week of December, the 
first week of February and finally in the second week of May. 


The results obtained are shown on Table VII. 
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Mean ) 17.03 17.18 18.56 l! 18.19 17.39 | 18,75 12.21 j 11,70 j 11.95 '; 13..5S | 13 66 I 13.75 h 16.61 16.05 



The varieties may be claBsified into three p^roups, viz,, high, medium and low 
starch. It will be seen that, with the exception of Hellena and Arran Consul, 
the results show a reduction in starch from December to February and a rise in 
starch from February to May, which was applicable to all the varieties. The 
varieties Hellena and Arran Consul show an increase in the percentage of starch 
from December to February. The average of all results show a fall from Dec- 
ember to February and a rise from December to May, thus agreeing generally 
with the results outlined on Table VI. 

DISCUSSION. 

The possible influence of size of tuber on the percentage of starch in potatoes 
indicated in the earlier investigation (1) is clearly outlined in the results of tests 
carried out in this connection, Tables I, III and IV. The potatoes under exam- 
ination included Varieties of a high, medium and low percentage of starch and 
the results generally show a falling off in the percentage of starch with decreasing 
size of tuber. 

It will be observed, however, that results differing from this general conclusion 
were obtained with the variety Pamassia, Table I, while results in agreement 
with it were obtained from the same variety in a later test, Tabic IV. Ft may be 
noted here although it is not given as a full explanation of the differing results ob- 
tained with this variety, that the particular strain of Parnassia from which the re- 
sults on Table I were obtained had a high degree of virus infection; while that 
from which the results on Table IV were obtained was practically free from \drus 
infection. 

The results also indicate the necessity of procuring rej)resentative samples 
of tubers from bulk consignments so as to obtain accurate figures for the per- 
centage of starch, which is an important consideration where potatoes are pur- 
chased for industrial purposes on a percentage of starch basis, determined by 
the specific gravity method. 

With regard to the production of the highest proportion of ware potatoes 
consistent with total yield, it would appear that this is dependent upon the 
allocation of an optimum area per plant, having due regard to the selection of 
seed, sprouting of seed, cultivation, manuring and subsequent treatment. The 
results. Table (2), obtained in the spacing trials with Arran Banner, indicated 
that the most suitable width of drill for this variety was 26 inches, since the 
24 inch drill did not provide suflScient cover for the developing tubers of this 
prolific variety, and that the optimum distance between the plants was 9 
inches, which gave a total yield of more than 1.5 tons over that obtained with 
the 12 and 15 inch spacing. It will have been observed, however, with 
regard to the grade of tuber that the 15 inch s|:^ng gave the highest and the 9 
inch spacing the lowest percentage respectively of large tubers but if the figures 
for large and medium tubers are combined the relative total yields would be 
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15.88, 15.10 and 14.96 tons per acre respectively for the 9, 12 and 15 inch spacings. 
These results, therefore, indicate that for the variety Arran Banner the highest 
total yield and highest yield of ware potatoes was obtained from a 9 inch spacing 
in 26 inch drills. 

In connection with the influence of ‘‘ hollow centres ” on the determination 
of the percentage of starch by the specific gravity method the results outlined 
on Table V. indicate quite clearly the necessity of examining tubers for the pre- 
sence of cavities and for the exposing of such cavities before determining the 
percentage of starch. Failure to carry out this may result in errors amounting 
to as much as 7 per cent, which would make a marked difference in the buying 
price of the potatoes where they are purchased for industrial purposes on a per- 
centage of starch basis, and this might easily represent the difierence between 
profit and loss in the production of the crop. 

The magnitude of the error in the percentage of starch due to the non-exposing 
of the hollow centres ” is dependable upon the size of the cavity and the number 
of tubers so affected. Large tubers are more likely to be affected in this way 
and usually possess “hollow centres” of greater size than those obtained in the 
smaller grade tubers. This is borne out by the figures obtained for the large 
tubers in comparison with those obtained in the other grades, the figures ob- 
tained being, 3.03, 1.60, 0.58 and 0.21 per cent respectively. In view of the close 
relationship between the results obtained from the different samples in each grade 
after exposing the hollow centres, it would appear that the presence of “hollow 
centres” does not materially aflect the actual percentage of starch in the tubers. 

With regard to the change in the percentage of starch of potatoes when stored 
under good conditions in a pit adequately protected against climatic conditions, 
it appears that generally a slight reduction in the percentage of starch is incurred 
for the first couple of months after pitting the crop and that this is followed by 
a slight increase during the next two or three months. 

SUMMARY. 

I. The results of an investigation into the relationship between size of 
tubers and percentage of starch for potatoes of high medium and low 
starch content are outlined and discussed. It appears that where 
potatoes are grown under normal conditions the higher the proportion 
of ware potatoes in the produce the higher the percentage of starch 
indicating the desirability of obtaining the maximum weight of ware 
potatoes in the produce. 

II. Attention is directed to the variation in the percentage of starch that 
occurs from sample to sample of the different grade tubers within a variety 
indicating the necessity for the careful sampling of potatoes for the 
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determining of the percentage of starch wilihin a rea8on»bl» degree of 
accuracy. 

III. JlesultH from a variation in the area per plant are shown and the optimum 
area per plant for the variety under examination is pointed out, in which 
the highest yield of ware potatoes was obtained. 

IV. Certain varieties of potatoes are subject to an abnormality known as 
“hollow centre”, wluch does not appear to influence the actual per- 
centage of starch in tubers so affected, but which would considerably 
influence the results obtained by the specific gravity method unless 
such cavities had been exposed previous to the determination. The 
error incurred is greater with large tubers so affected than with smaller 
ones. 

V, Certain changes take place in potatoes during storage in pits under good 
conditions, amongst which are changes in the percentage of starch. 
Figures for the monthly variation in the percentage of starch are shown 
as well as confirmatory figures obtained in a further test made over 
a period of from five to six months. Generally, the percentage of starch 
falls up to December or January after which it increases up to May. 


Acknowledgment is gratefully made to F. P. Hussey, B.Agr.Sc., B.So.(Bcon.) 
for bis assistance with the statistical work on the investigation. 


(1) Drew and Deasy, J. Dept. Agric., Dubhn, 36 No. 2, 1939. 
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Tithe Applotment Books of 1884 . 


AGRICULTURAL RETURNS: PRODUCE AND PRICES 


INTEODUCTORY NOTE by ROBERT C. SIMINGTON 
{Editor, Civil Survey of Ireland, A.D. 1654-56). 


The Agricultural Returns for six southern parishes of Tipperary county, 
published at pages 255-327 of this Journal, came to light in the course of 
the examination made on behalf of the Irish Manuscripts Commission of the 
extensive collection of Tithe Composition Applotment Books, of date 1823-1837, 
preserved in the Record Branch of the Land Commission. The information 
presented in the South Tipperary sections of these books includes particulars in 
respect of each holding, of the acreage (Irish measure) under wheat, oats, barley, 
potatoes, pasture and fallow ; each parish book also contains particulars of the 
valuation of every landholder’s farm supplemented by an account of the rents 
paid where these had been ascertained. In conjunction with this specification 
of the agricultural employment of the land the figures are given of Tithe Com- 
position for each parish as well as for each landholder. All these particulars were 
written down in the course of the summer of 1834, that is, some thirteen years 
before the regular collection of agricultural statistics was begun and some three 
years prior to the Poor Law Valuation.' In this Tipperary Ms. collection of 
Tithe Composition Applotment Books a further document was discovered setting 
out the **acreable produce,” with prices, of some small farms for three successive 
years, 1828, 1829 and 1830, While the existence of the entire collection of these 
Tithe Composition documents, which are available for the whole country, and 
are widely informative as regards topography and landholding, has been made 
known to students through the medium of Analecta Hibernica,'^ it was considered 
that the exceptional information afforded for south and south-eastern Tipperary 
should be the subject of a special communication to this Journal. On the 
initiative of the Chairman of the Irish Manuscripts Commission, Professor 
Eoin MacNeill, D.Litt,, the necessary preliminary investigation was instituted 
at the request of the Minister for Agrioultiire, the consent to publication of the 
original text being readily forthcoming from the Minister for Lands. 

The areas represented by these Parish Applotment Books— a title deriving 
from the relative legislation directing assessment and applotment — are the 
parishes of Gamck-on-Snir, BLilmurry, Kilsheelan (partly in Waterford), Kilcash 

1837 (1 4 2 Viet. cap. 56). 

2— Voh X, p. 293, 1941, puhlisfasd by the Stationery Office for the Itiah Mgnuacripta Com, 
misHon: 
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Kiltegan and Derrygrath, all located for the greater part immediately north of 
the river Suir, below the range of Slievenamon» and extending from Carriok 
town to the districts around OlonmeL Within the barony of IfEa and Ofia and 
linked through its fertile soil with the Golden Vein of the neighbouring regions 
of Middlethird and Glanwilliam, the areas covered by the text belonged to one 
of the most productive portions of Tipperary.® A description* almost contem- 
porary with the period of the text classifies the husbandry of the county into 
five districts, three “agricultural” districts occupying the plains and two of 
“pasturage” comprising the mountain tracts : “ The principal of the former is 
the plain from Carrick to Tipperary, the superior quality of the soil of which, 
and its contiguity to Clonmel, the great mart for export, have caused it to be 
occupied by the more wealthy class of landholders, in farms averaging from 
50 or 60 acres, though sometimes considerably more ; here the lands under tillage 
exceed the quantity of pasture in the proportion of five to three.” Within this 
third decade of the 19th century O’Donovan visiting, in pursuit of their place- 
names, the parishes of the text, also noted their agricultural features, his obser- 
vations being preserved in the Ordnance Survey Field Name Boohs} A sample 
of these for the parish of Derrygrath may be given : “Agriculture : Excellent 
cultivation here in every townland ; wheat oats, barley, potatoes, turnips, etc. 
Rich in corn and cattle and abounding manhood.” Likewise Arthur Young, 
in the previous century,® journeying from Cashel to Clonmel, found “the same rich 
loamy soil the whole way.” “ I examined,” he says, “ the soil in several fields 
and found it to be of an extraordinary fertility. A great wheat area this es- 
pecially towards Clonmel.” Of Carrick-on-Suir in the extreme south-east of 
the county a not less pleasing picture was drawn^ some few years subsequent to 
1834 : “ The parochial surface is all a part of the nearly level valley of the Suir — 
part of an expanse of it which, for luxuriance, fertility and garden-like embellish- 
ment and beauty is not surpassed in the three Kingdoms.” The agriculture of 
some two and three centuries previous to these descriptions is recorded by the 
Tipperary Civil 8u/rve^ of A.D. 1654. There the estimated areas of the townlands 
in the classifications of arable, pasture and meadow are specified ; the frequent 
noting, however, of “All Arable ” is significant of the nature of the employment of 
the farms over many areas within the boundaries of our six parishes, and, for 
that matter, of the whole county. 

It is of this land reaching along and beyond the north bank of the Suir and 


“A Journey throuyhoui Jrdand in 1854 ** by H. D. Inglis, Whittaker, London, 1835 
Tipperary is descried as ** one great granary ” ; the **oom xniUs at Clonmel ... are like the 
great faotories . . . mthe£nglisninanu{actaringdiBtriots,andemp]oy almost as many persons^'; 
the population of the town is estimated at 18,000. ** The slopes ox the hills which form the right 
bsnxol the Snize, and which, opposite to Clonmel are of ▼exy considerable altitude, are cultivated 
almost to the summit . . . *’ 

Topoffraphieal Dieticnary qf Ireland^ by Samuel Lewis, Vol. 11, p. 680, London 1887. 

5— -The orteinal books are preserved at the Ordnance Survey, Phoenix Park; copies aie avpdl- 
able in the National Library. 

6— ” Tour in ireiofid,** Vol. 1, p. 804, ed. hy Hutton. 

7— Hee the ^ Pmlmnmiiary qf Irehmd ” (l844-|j845) nnder 0artlok-eii«6iiif. 

S^VoL I, Holism and Boidhem kuriiUeu ; pub. by StaHouMNpy Offiee lor IrM MmueeripU 
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containing in the rural areafl some 6,930 persons,^ that the Tithe Composition 
Books, compiled midway in the decadal period 1831-1841, set down the wide 
range of facts now brought within the reach of students and investigators of 
agricultural history. To make such facts available in a manner that would be 
clear and concise, and at the same time to adhere as closely as possible to the 
original text, the form in which they now appear was specially designed. Where 
in manner of presentation it has varied from the original text explanation in 
due course, and at its proper place, will be forthcoming. Here, a brief survey 
of the agricultural and land-holding data derived from the relative six Applot- 
ment Books may be given by way of more intimate and definite description 
of the conditions to which the Tithe Composition proceedings, presently to be 
explained, would apply. 

In statute measure, the total area involved was 25,864 acres. Excluding 
plantations, woodlands and heathy pasture, such being frequently grouped 
together and undistinguished in area, tillage represented 55 per cent, and pasture 
45 per cent of that area. Taking the parishes individually, the returns disclosed 
that the area of greatest tillage was the parish of Derrygrath, situated on the road 
from Clonmel to Cahir, the proportion being, in this classification, 67.73 per cent. 
In Carrick-on-Suir the areas in both pasture and tillage were nearly the same ; in 
Kiltegan parish,^® near Clonmel, pasture exceeded tillage by about 12 per cent ; 
in the remaining parishes the percentages of the areas in tillage were, Kilmurry 
52 per cent ; Kilshcelan 52 per cent : and Kilcash 58 per cent. 

Large farms were numerous, particularly in the parishes of Kilmurry and 
Kilsheelan ; in the former there were 12 farms of from 40 to 50 Irish acres and 24 
of from 50 to 100 Irish acres ; in the latter, there were 11 farms of from 30 to 50 
Irish acres and 12 in the category of 50 to 100 Irish acres ; here also were some 
large holdings above 100 acres, mainly in pasture. In point of number the 
smallest farms were in the parish of Carrick-on-Suir, farms of 5 Irish acres and 
under representing 60 per cent, of the total holdings of the parish. In Derry- 
grath, the outstanding tillage area, farms of 6 Irish acres and under were 28 
per cent ; those exceeding 5 and not exceeding 10 acres, 26 per cent ; those exceed 
ing 10 and not exceeding 15 acres, 13 per cent ; those exceeding 15 and not ex- 
ceeding 20 Irish acres, 8 per cent. 

The total number of holdings^' in the six parishes was 627 ; of these 77 per 
cent were below 30 Irish acres. 


6 — ^This total for the six parishes is taken from the Cen^tis of 1831 ; the pop. of the town of 
Carrsiok was then 6,922. With regard to the latter the trade in corn and butter, the produce 
of the surrounding district is stated in a petition to Parliament presented by the inhabitants in 
1882 to amount at that time to £240,000 and previously to have exceeded £360,000 per annum.*’ 
Lewis, op Off., at Carrick-on-Suir. 

10 — li^s, op eit, notes ** the lands which are chiefly arable are generally in the occupation 
of experienced farmers and consequently under an improved system of cultivation. Limestone 
is quarried chiefly for burning and there are indications of coal in sinking for which wavelite was 
dimvered of which some beautiful specimens were procured.*’ 

Bddiogs of 6 acres and below 5 acres (Irish measure) represented 30 per cent ; above 5 and 
not exceeding 10 acres 18 per cent. ; above 10 and not exceeding 15 acres, 10 per cent ; above 16 
and not exceeding 20 acres, 0 per cent ; above 20 and not exceeding 25 acres, 6 per cent ; above 
25 and not exceeding 80 acres, 4 per cent, 
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For the easy and immediate consultation of other facts recorded by the six 
Applotment Books summary tables have been prepared which appear at the 
pages indicated.^ ^ Agricultural methods in these areas, prevailing down to 
the years 1861-1865 are described in a recent publication : Wheat was sown in 
six-sod ridges — oats in wider ones {seatai). Both ridges and 9e<Uai were covered 
in with the shovel when sown. This culture was the secret of successful corn- 
growing before the decline of tillage in the sixties and seventies of the last 
oentury.”^^ So much by way of introduction to the terrain, the subject of 
Tithe proceedings of 1834. 


It is quite outside the province of this note to attempt the history of tithes and 
their collection in Ireland.^* The purpose of this note is merely to indicate, in 
the briefest manner, the origin of the Ms. books containing the Agricultural 
Returns and to refer to the material they provide for the study of the relation- 
ship of Tithes and Tithe Composition to productive capacity. Only what is 
necessary for an understanding of the figures furnished by the text will be stated 
here — first in the light of the subject in general and then in particular relation 
to the six parishes. 

In the third and fourth decades of the 19th century legislstive measures were 
enacted for the purpose of establishing compositions for tithes that is to say, 
for the fixing of annual incomes payable to tithe-owners on defined principles. 
The expressed aims of the first Act, passed in 1823, were the encouragement of 
farmers and occupiers of land, the rendering of the incomes arising from tithes 
more certain in amopnt and more easy of collection and finally towards ending 
the controversies then existing. Prior to the passing of this Act the articles 


12 — (1) A recapitulation for each parish showing the total areas of each townland, as well 
as of the parish itself, in the Agricultural classifications set out ; this appears at the end of each 
parish text. For guidance the total areas have been reduced to statute measure in each instance, 
the Irish measure being retained and shown distinctively. (2) a summary of the six parishes 
showing their total area with relative percentages in the vanous agricultural classifications ; 
this appears at p. 343 ; (3) a statement showing the total area of each parish applotted with 
Tithe Composition, the amount of the valuation, proportion of tithe to valuation and average 
assessment x>Gr acre (p. 339). As the valuation was given i>er acre it was necessary to calculate 
the valuation of each holding to arrive at a total figure. Tables reducing Irish Land Measures to 
Statute and showing the comparative values of both measures are present to enable oaloulai^oiis 
to be made over individual farms (p. 342). 

12a — PaJtriek Lyons, Clonmel in waloideas (Vol. X, p.291, 1940). The writer furnishes many 
interesting details : *'The reapers worked in pairs, the best man of the squad being^oaUed *^the 
Captain'* of each pair . . . the senior went first, having his left side foremost. His oomra^ 
folibwed on the opposite side of the ridge, having his right side foremost. . . . four reapers were 
supposed to sever an Irish acre in a day . . . One female binder was the allowance to evety two 
reapers ... In a great fnei^heal the writer has heard of seventy men reaidng . . . The men of 
the Hire (Co. Waterford) used to go in a squad of a himdred or so to Carrick-on-Suir annuidly tc 
purchase their reaping-hooks.” 

13— —” The payment of tithes was first enjoined in Ireland by the Synod of Kefis in AJD, 1152 

hut it was not till the Synod of Cashel in A.I>. 1172 that they heoame a regular part of idie system 
of the Church.” — Shirl^, ” ttistoritat Bhekh of the Ohwth of /rskmd,” p. 164 ; 

qf. also Boyle, Bishop of Kildare and Leighlln, p.292 SdexH CommiHos on 1682 for proQ. 
of Synod of Lublin 11B6 : originally ^voluntary oblations for support of eleigy and poor $ see 
also, ” The Hirioru qf fUhes , . . by J. D* Alton, Bublln, 1832. 

14— The two prmeipal Acts were (1)4 (Tso. IV, o. 99 entitled ” An Act to provide for idie estab- 

lisUhjg of eompositions lor tithes in Irehmd for a limited time.** (19th 1628) airit ioiowii as 

<%oulboum*sAets(2)2A3irm. fF. 0.119 Iming an ^^A4t to atamtldeeAe^ . . ^ aadtomalee 
compositions permanent (16 August 1632) oommonly leimwn as Stahiey*# AoC 
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titheable as well as the manner of the payment of tithe were both governed by 
the varying customs prevailing over the parishes of the country. Neighbouring 
parishes and, for that matter, neighbouring lands, differed in their tithes as well 
as their mode of tithing. Articles titheable included grain of all kinds, hay, 
rape, flax, potatoes, sheep, orchards and in some regions brood mares, milch 
cows, sheep or lambs. A resolution of the Irish House of Commons of March, 
1735, had the effect of preventing tithe-owners from demanding the tithe of agist- 
ment and from that year the demand for tithe was confined to the tillage farms. 
Over northern and southern Tipperary the articles titheable included grain, 
meadowing, potatoes and orchards. Defined as the tenth part of the increase 
arising and renewing yearly either from the profits of the land, the stock upon 
lands, or men’s personal industry, tithes were paid to the tithe-owners in one of 
three ways : (1) in kind, (2) by way of pecuniary equivalent at an acreable rate 
or (3) by ‘View” of the growing crops at so many barrels to the acre. While 
it has been stated by a writer^ ^ whose office conferred the widest sources of 
knowledge “ that in no case whatever js the tithe paid to the full extent,” it was 
testified^® before a Parliamentary Relect Committee of 1832 that '‘in some places 
the tithe exceeded one-tenth part of the produce and in other places that it was 
not half as much.” In these div^erse circumstances the investigator must examine 
the documents for each parish, where they may be available, to determine the 
exact relationship of the tithe the produce before the introduction of the 19th 
century legislation. A fairly general arrangement over many parts of the country, 
prior to 1823, and concnirent with the practice of annual valuation by “view’^ 
of the crops, was the payment of a pecuniary equivalent at the following rates^ ^ 
per Irish acre : 12/- for wheat with the same rate for potatoes and barley ; oats 
8/- to 9/- and meadow 6/- to 7/-. . 


15 — c/., App. pp. 561-624, Select Com. on Tithes, 1832 (compiled by John Oaillard Erck). 

16 — “ Legal proc. being taken to enforce the demand (for the tithe of agistment) judgment 
was in every instance given both in the Irish and English courts in favour of the claim ; upon 
which the House of Commons (composed principally of the landed proprietors themselves) 
passed a resolution condemnatory of the demand and encouraging opposition to it.” — Edwards, 

‘ Historical Sketch of the Church of lr>'hind, p.J26. And sco, Shirley, op. cit,, p. 168 : ” In the 
year 1735 . . the C!)hurch received a very severe blow . . by the abandonment of the payment 
‘ot ” Agistment tithe ” or tithe payable . . on pasturage, the condition at that time of the greater 
part of the land in Ireland.” The Irish Act 40 Geo. 3 c. 23 (1800) recites ” that tithe-agistment 
had not been demanded for more than sixty years then last past ” and it enacts ” that no claim 
shall be allowed for that kimi of tithe, nor any suit be entertained in any court . . for recovery 
of the same.” But it goes on to provide ” that nothing in the Act shall exempt from the paymen^ 
of tithe any kind of cattle in any parish in w^hich tithe now is or has been usually paid within the 
last ten years.” See O’Leary, p.l61, The Law of Statutable Composition, Dublin, 1834. 

17— John Oaillard Erck, LL.D., Sec. to H.M. Commissioners of Ecclesiastical Enquiry. 

18 — c/., evidence of the Most Revd. Dr. Doyle, Bishop of Kildare and Leighlin, Select Com, 

on 1832, at q. 3164. 

19 — ^The rates decreed in the Consistorial Courts should also be consulted. The Registrar of the 
Court of Waterford and Lismore certified that in the year 1815-1816 the lowest value that 
was proved and decre>f»d for wheat and potatoes was 10/- per Irish acre and the highest £1 per acre; 
the lowest for oats 6/- and the highest 15/- ; likewise for the period from 1816 to 1822 the figures 
are given. In the neighbouring diocese of Cashel the procedure was on a different basis : ‘ ‘When- 
ever the clergy of the diocese ... are obliged to issue citations for the recovery of their tithes, 
they g^nerauy tnake their charges by the barrel ; and as the prices of wheat, potatoes and oats 
vary ennsidefably every year they are guided by the market price of each in the neighbourhood.” 
iShe whaat lands el Meath were decreed up to and including a rate of £ I 7s. per acre. See Tithes, 
Legal Prooeedbags, For. Ftt6. 1822. 
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. One or two examples may be given to illustrate tbe relationship of these rates 
to the produce. The value of an Irish acre of potatoes producing 60 barrels of 
20 stone — a very general return at the time — at 2 Jd. per stone would be £12 10s ; 
if the full tithe payment were made it would be £1 5s. The rate, however, was 
12/-, the ratio of this to the produce of the Irish acre being about one-twentieth. 
Similarly the value of an Irish acre of wheat producing seven barrels of 20 stone at 
25/-, then a low price, would be £8 15s. ; the ratio of the 12/- rate in this case to 
the produce would be nearly one-fifteenth. Where, on the other hand, the mode 
of tithing was by “view” of the crops, the demand for tithe was in proportion 
to the output — the greater the produce the greater the amount of tithe, a factor 
influencing to no small extent the introduction of the legislation which now may 
be noticed. 


Under the Act of 1823 the necessary machinery was provided by virtue of 
which the tithe-owners as well as the landholders and owners might elect two 
commissioners representing their respective interests for the purpose of carrying 
out, in each parish, the provisions of the Act.^ The amount of the yearly sum 
which was to constitute the composition henceforth to be payable to the tithe- 
owner — the incumbent or impropriator, as the case might be — was to be fixed 
by these commissioners in either of two ways : (1) by valuation^^ based on average 
income and average corn prices over the years 1814 to 1821 or (2) by agreement*® 
between the incumbent and the vestry, the latter being representative on a certain 
rateable basis of the owners and occupiers of the parish. It was specially provided 
by the Act that pasture land, formerly exempt, should be made subject to tithe.** 
By an Act of the following year (5 Geo. IV. c. 63) roads, canals, or waste lands 
on the side of them were exempted from assessment. Compositions fixed by 
valuation were to endure for a period of twenty-one years, subject to triennial 
and subsequently, under the Act of 1824, to septennial variations according to 
fluctuations in the price of corn ; compositions fixed by agreement were to con- 
tinue for a similar period but without the right of variation. The commissioners 
were empowered “ to cause a survey and admeasurement** to be made of all 
the lands and grounds in any such parish and an estimate of the annual value 
of all such lands as should not be tithe free***^ and of the amount of composition 
for tithes to be made payable in and for such parish.” 


The manner in which the Act had been received up to 1832, prior to the passing 
o| the Act of that year, was stated thus ; 

20— 6 Geo. IV, o. 63 Secs. I to XV. 

21— „ Seos.XVI. 

22— ,, Sec. XXVII. 

„ Sec. XXXV. ** No land, nor the occupier of any land . . . shall be 
exempted from aay assessment or aj^lotment . . . 
upon the ground that dry or barren cattle have been 
iid or agisted on such land ...” 

„ Sec. XXI. 

24a — ”The lands that are tithe-free in Ireland are very inconsiderable and small in extent $ 
in fact, it was onb^ those lands which had been granted to the monasteries in praprm nm, 
and which they kept and manured at their own proper cost, or which were lor tiie support of 
their own table, aa memam that claimed the privilege of being tithe-free * — Eroh-HMm Cpei. 
1822, p. 177; see, however, ITAUm p. 16 as to extent of exemptiofli at a much earUer 
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** The principal burden of the Tithe Oomposition Act (J823) ariees out of the 
selection of the years 1814 to 1821 as those upon which the averages should be 
taken to fix the amount of income to the clergyman which should be made up 
by the Parish. It is true that the amount is subject to revision . . . but if a 
valuation be now made under the Act, it must be framed in the first instance 
upon the gross amount exhibited in the clergyman’s books for those seven years 
and at the expiration of seven years, the sum to be applotted on the revision will 
depend on the price which com may then bear compared with that which it hears 
at present. The great proportion of compositions therefore have been under 
the other alternative allowed by the Act of an agreement without an actual 
valuation for a gross sum to be applotted and to remain unaltered for 21 years.” 

For those parishes which had not adopted the facilities provided by the Act 
of 1823, the Act of 1832 was specially designed.^® It swept away the privilege 
of reaching a composition by agreement as well as the pre-existing arrangements 
for the appointment of commissioners by election and nomination, substituting 
the appointment, at the hands of the Lord Lieutenant, of a single commissioner 
for each parish.^^ When made, such appointment would carry with it all the 
powers, conferred by the first Act, of taking evidence on oath and statements 
of income and of carrying out surveys and valuations. A new septennial period 
was instituted for the calculations of the averages of income and corn prices, 
viz. 1823-1830. The relevant section (1) may be quoted “ After the passing of 
this Act the amount of any and every composition to be . . . established in 
lieu of tithes ... in any parish . . . shall be calculated upon an average of 
all the sums paid or agreed for or adjudged to be paid on account of the tithes 
of the parish to which such composition shall relate during the seven successive 
years next preceding the 1st November, 1830 . . . and the certificates stating 
the average prices of corn shall refer to such successive years.” Under this Act 
the Tithe Composition Applotment was completed over the entire country : 
under it, likewise, were fixed the compositions for the six parishes of the present 
text. One other important distinction between the Acts of 1823 and 1832 was 
this : Under the former Act the sums assessed on the parish, making up the 
composition, were to be paid by the occupiers of the land ; under the Act of 
1832, the payment was to be made by persons having a greater interest than that 
of tenant*at-will or tenant from year to year, the liability devolving on the ex- 
piration of such first greater estate, on the next greater estate and so on for 
ever to the fee.** 

Within this framework, tithe compositions were established. Whether the 
procedure was by agreement or valuation the commissioners, or commissioner, 
were to subjoin, in all cases, to their certificates fixing the composition a state - 

26e/., Btpori ofihe Stieet Committee, June, 1832; at t).245 — VI; it ia also stated that *'the general 
impeoiinent has been the reaistanoo of the prinoi^l proprietors and occupiers, whose parks or 
gnSsing land, by the operation of the Act, would be subjected to a share of the payment from 
which had been exempted since 1735.’' 

26— 2 k S Wm, IV., c. 119 Sec. I. 

27— „ Sec. III. 

28— 2 k 3 Wm. IV., o. 119, Sec. XIL 
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ment specifying the average price of wheat or oats (whichever of these two was 
considered as the corn principally grown in the county) calculated from the returns 
advertised in the Dublin Gazette over either of the septennial periods 1814 to 
1821 or 1823 to 1830. TablCvS giving these prices for the respective periods are 
printed at p. 340 : it is desirable, however, that where particular investi- 
gations are being made the prices set down in the commissioners’ certificates 
should be referred to. 

With this outline of the law’s requirements for the country in general its appli- 
cation to the six parishes is the immediate consideration. For three of these 
there is authoritative evidence of the mode of tithing as it existed some twenty 
years prior to the first Act of 1823 with a specification of the crops from which 
the tithe was derived in the year 1813, and an estimate of the entire produce. 
The available text is the Statistical Account of the episcopally united “Parishes of 
Carrick, Kilmurry and Kilsheelan” published in the year 1816 ; its author was 
the Rector, the Revd. Standish Grady. Widely comprehensive in its survey 
of matters agricultural and social, this concise account of the united parishes 
sets forth the rates of tithing, as of the year 1813, thus : “ The charge for tybhe 
is, for wheat 12/- per Irish acre ; oats 8/- ; barley 12/- ; potatoes 12/- ; meadow 8/-; 
sallows 12/-; orchards ad valorem which arc always compounded and never 
taken in kind.” The areas in these classifications, and the tithe payable in 
respect thereof (at the respective rates quoted) are here cited from the Rector’s 
Valuation Book May 1813, as published : 


“Acres 


£ 

8 . 

d.” 

1009 of wheat valued at 

605 

0 

0 

1021 of oats 


407 

0 

0 

57 of barley 


34 

0 

0 

2087 


1046 

0 

0 

1041 of potatoes 

>> 

624 

0 

0 

605 of meadow 


242 

0 

0 

15 of sallows 


10 

0 

0 

15 of orchards 


10 

0 

0 

‘1677 (sic) 


886 

0 

0” 


To this statement, indicating, in the manner of it>8 specification of the facts, 
the Great and Small tithes^^ of the united parishes, the writer adds this comment : 
“As this is about a twentieth part of the value of the entire, it may perhaps be 
taken as worth £38,644.” Wholly relevant is this further observation : In 


29— The tithes of a ijarish were commonly divided into Great and Small tithes— the Miner 
consisting of the tithes of corn of all kinds, hay, wood-<^nd the latter of flas^ hemp, frntt, hefts, 
turnips and in some places of potatoes. The rectorial portion, representing the great tithes, 
nsuauy consisted of two-thirds, and the vicarial, the small tithes, on^ third, ' JSrck, p,ti$; iS^eeks* 
iastical JOublin, 1827, , . . - 
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the country the entire of the male inhabitants are employed in agriculture ; 
and in a general way they are in comfortable circumstances. This supposition 
arises from observing in the parochial valuation book that few are without some 
tillage, exclusive of their potato gardens.”*® 

Wider research may discover equally satisfactory evidence of the mode of 
tithing for the remaining parishes. Doubtless it was found to be on the same 
basis, and at similar rates, when the Commissioner appointed by the Lord Lieu- 
tenant, Mr. Ebenezer Radford, arrived in the spring of 1834 to begin the fixing 
of the compositions for the six areas. It is to this gentleman’s painstaking and 
exceptional methods of setting down his survey that we are indebted for the 
agricultural statistics of each holding. Proceeding according to the basis pro- 
vided by the Act of 1832 — average income and average prices for corn for the 
seven years preceding the 1st November, 1830-~Mr. Radford rapidly provided 
each parish with the advantages which the fixing of a composition conferred. 
Only three of Mr. Radford’s certificates, a specimen of which is given*^ fixing 
the compositions, are forthcoming, these being aflixed to the relevant Parish 
Applotment Books, namely Kiltegan, (April 19, 1834), Kilcash (May 12, 1834) 
and Kilmurry (June 21, 1834). The dates in brackets are those of the certificates 
fixing the composition. In each instance it is certified that wheat was the corn 
principally grown in the parish and that the average price, for the period of seven 
years preceding the 1st November, 1830, was £1 98. 9d. per barrel of twenty 
stone The evidence, as to the corn principally grown in the three parishes for 
which the certificates are missing, is furnished by the Applotment Books ; reference 
to the returns of these will show that wheat was also the principal corn grown 
in the parishes of Carrick-on-Suir, Kilsheelan and Derrygrath. It is to the 
Applotment Books also that reference must be made for the evidence on which 
to base an estimate of the relationship of the Tithe Composition to the valuation 
of the farms as at the year 1834. 


The origin of these books resides in the requirements of the Acts for the assess- 
ment of the compositions when fixed on the landholders of the various parishes , 

\ 

80 — Other interesting and relevant facts given in this Account may be noted : “ In the neigh- 
bourhood of towns, rents are in general much higher in proportion to the value of the lands than 
at a distance. For a mile round Oarrick, ground lets at from eight to twelve guineas per acre, 
in the country it would be difficult to average the rents as the lands vary through every variety 
from the richest pasture to rocky hills as to farms “ there are 13 of above 100 acres, 

23 of 50 and upwards ; on the whole more farms through the district exceed 20 acres than fall 
short of that number . . . There are several extensive dairies, the number of milk cows on 
which does not fall short of 200/' 

!• Ebenezer J^dford, Tithe Commissioner, duly appointed and sw'orn under and by 
virtue of an Act made in the 2nd and 3rd of King William 4th, . . . providing for the establishing 
of Compositions for Tithes in Ireland and to make such compositions permanent ; to ascertain 
and fix a true and just composition for all Tithes arising, growing, yielded or payable within the 
parish of Kilcash in the Co. of Tipperary and Diocese of Lismore. Do hereby certify that the 
true and just amount of Composition for all Tithes whatever within the said "parish of Kilcash 
as aforesaid is £113 17s. 3Jd. per annum — that is to say. the sum of £40 3.-^. Id. per annum is due 
and payable to Ix)rd Ormonde as owner of the Rectorial Tithe of said Parish and the further sum 
ol ^7 14s. 24d. wr annum is due and payable to the Revd. Ohaworth Browne as Vicar of said 
Palish. And I do further certify that the average price of wheat being the corn principally 
Mwn in said Pariah for the period of 7 years preceding the 1st November, I83i>, was £J 9s. 9d. per 
barrel of 20 stone. (Signed) Ebenezer Radford, Tithe Commissioner for such Parish, 
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The details of such assessment, which was to be made '' equally in proportion 
and according to the true annual value of the several lands ” were to be entered 
in a book signed by the Commissioner ; this book was to be delivered to the owner 
of the tithe-composition who, in turn, was to make it available for inspection, 
examination, or copying. Under the following headings the details of the 
assessments of the six parishes are set down in the signed, though undated, 
Applotment Books of Mr. Radford — below the textual superior caption 

Titheable ** — (1) names of diocese, parish, townland and occupier (2) quantities 
(areas) in detail (3) quality (4) total quantity in holding, (5) total quantity in 
townland (6) rents paid, per acre (7) real acreablo value (8) quantities in townland 
(9) rectorial portion of tithes (10) Vicarial portion (11) total amount of composition 
in holding (12) total amount of composition in townland. Where a lay 
person** was the owner of tithes the fact is so stated ; where areas are expressed 
they are in Irish measure. 

The present exigencies of space, no less indeed than clarity itself, demanded 
that the expansive and repetitive method of the original text should be reduced 
to a more compact form preserving all the essential features and particulars 
under the common headings to which they belonged. For example the agri- 
cultural classifications now given at the beginning of each parish and every page — 
potatoes, wheat, oats, barley, pasture, fallow, are set down in the Land Com- 
mission text under each holding. The form of the return adopted for the pre- 
sentation of these particulars eliminates nothing more than the repetitions 
indicated. For land which could not be included in any of the foregoing classi- 
fications it became necessary to provide a special column entitled ‘Other Land.' 
Under this heading are included areas described as orchards, gardens, osiery, 
woodlands, heathy pasture and plantations — the last two being frequently group- 
ed together in the original text. Two columns in the original text record the 
“ total quantities in holding ” and the total quantities in townland,” that is 
to say the respective total areas. With the exception in one or two instances 
of minute differences explained by small areas in roads or under water, the totals 
for both "quantities” agree throughout. It was decided therefore to give, in 
addition to the detailed areas of each holding, only the totals of such areas 
these expressing the total areas of " Townlands.” The amounts assessed for 
rectorial, vicarial and lay compositions are distinctively specified in separate 
columns in the Applotment Books, the total assessment for each holding being 
shown in the column reserved for the purpose ; it was considered that the require- 
ments of the present text would be met by giving such total assessments for each 
holding. Under the caption " Quality,” the original text describes the areas 
in wheat, pasture and so on, as either "good,” " middling,” or " bad.” In the 
absence of a description of the soil, it was decided that there would be little ad- 
vantage in reproducing such descriptions. Particulars of the " Bents paid ” 
are furnished in respect of three parishes only — Kiloash, Kiltegan and Derrygrath; 
the column for this information was eliminated, accordingly, in regard to the 

the granting away by the Crown of the Tithes belonging to EehgiOttS Houses spmm 
i^i0se Inipro|iriatia&s so denominatedi accordii^ to Spelman, ** as being imprc^ly in the hMiai 
bf laynum*"; The Med, itegider^ l^vL, Mrck, 
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remaining parishes. In all other respects there is complete aniformity between 
the text of the Applotment Books anil the present publication. 

Of the many items set down in the Applotment Books only one, that com- 
prehended in the term “ Real Acreable Value ” calls for an explanation here; 
as its meaning must provide the key to the determination of the relationship 
of Tithe Composition to the productive capacity of the land, some sources avail- 
able for determining the problem may be stated. 

In the absence of any textual indications as to Mr. Radford’s basis of valuing, 
the meaning of “ Real Acreable Value ” may be deduced from the instructions 
in the Act and from the principle of valuation adopted elsewhere in the county, 
at this time, though by another valuer, for which information is available. As 
has been seen, the applotment and assessment were to be made “ according to 
the true annual value.” But even this direction demands explanation. A 
definition of annual value ” is given in an Act of Parliaments^ passed a few 
years subsequent to the datii of the Composition proceedings — the Poor Law 
Act of 1837. According to this Act the “ annual value ” of lands and premises 
was the rent at which one year with another they might in their actual state be 
reasonably expected to let from year to year, repairs and all rates and taxes 
being paid by the tenant. A comparison, by averages, of the valuation expressed 
in the Applotment Books, with the Poor Law Valuations gave the following 
interesting results ; for two parishes they were identical, for two more parishes 
they were within a shilling of each other, and for the two remaining parishes the 
Tithe Composition Valuation was greater by about seven and five shillings, 
respectively. But more even than this explanation is required, namely, the 
principle of determining the annual value. This is forthcoming to some extent 
in respect of valuations for assessments of tithe composition in the neighbouring 
barony of Middlethird and in the western regions of Slieveardagh and Eliogarty. 
It is contained in statements made before the Select Committee on Tithes, 
1832, and was to the effect that value per acre ” meant the rent the land would 
bring if let by itself ; that it was believed the proportion of rent each tenant 
paid was less than a third of the entire value ; that the value was calculated 
at less than three rents, but not so small a proportion as two ; that on the 
supposition that the value per acre should be from two-fifths to one-third of 
the gross produce some seventeen Tipperary parishes were valued for Tithe 
Composition.”®* 

While the meaning of ** Real Acreable Value ” may be deduced from the fore- 
going considerations, its technical definition warranted recourse to competent 
authority : ** The expression ' Real Acreable Value * means the net annual value, 
in other words, the sum an acre is worth per annum based on the full productive 

33 — 1 & 2 Vic,, cap. 56 — Sees. 63-65. 

34 — ^Bvidenoe of Wm. Palmer, Agent and Valuer, at question 2058 et seq. — 1 think there 
ought to be three rents out of the land in Ireland, but 1 do not believe there are three rents, 
and tiherefore, I did not oaloulate it in that proportion ; I calculated it at less than three rents, 
but not so small a proportion as two — ^1 would oaloulate it in this way — that a tenant does not 
make three rents $ he makes more than two, but not three. I conceive that the proportion 
ol rent that each tenant pays, generally, is less than a third of the entire value of the land.'' 
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capacity and deducting all outgoings and taking an average over a period of 
years, say five. The figure thus obtained where a farm was let to a tenant would 
include both the landlord's and tenant’s interest. Prior to the year 1881 before 
the Land Acts came into operation the landlords and tenants interests were 
about equal shares, viz. about one*fiifth each of the productive capacity, thus 
the real acreable value would appear to be about two-fifths of the total pro- 
ductive capacity. In other words two-fifths of the total productive capacity 
equals Net Annual Value.”®® 

The amounts of the Compositions fixed for the six parishes, with the respective 
valuations, are set out in one of the tables printed as an appendix (see p. 339). 
Such compositions were in the following proportions, approximately, to the total 
“ Real Acreable Value ” ; Carrick-on-Suir one-twentieth, Kilmurry one-twelfth, 
Kilsheelan one-twelfth, Eilcash one-sixteenth, Kiltegan one twentieth, and 
Derrygrath one-twentieth. Assuming that the principle on which the “ Real 
Acreable Value ” of Mr. Radford’s applotment was determined represented 
two-fifths of the entire ‘^productive capacity,” then in the instances where the 
proportion of composition to “ Real Acreable Value ” was one-twentieth, the 
composition represented one-fiftieth of such capacity ; where the proportions 
were one-twelfth the composition was in the proportion of one-thirtieth to the 
productive capacity. 

The landholders of the parishes were assessed to the tithe composition on the 
basis of the foregoing proportions, that is to say if the total “ Real Acreable 
Value ” of a holding was £26, and the proportion of composition to valuation 
was approximately one-twentieth, the tenant’s tithe liability would be £1 6s. 
or thereabouts. It should be stated, however, that at the period of these Tithe 
Compositions the view was fairly widely held, derived, according to one witness, 
from the theories of Adam Smith,®® that the rent represented a third part of the 
produce. On this basis, indeed, extensive calculations were made®^ for each pro- 
vince showing the relation of composition to total produce and were submitted to, 
and printed by, the Select Committee of 1832. The statement of the facts and 
figures presented for the province of Munster concludes “ On the assumption of 
the rent being oxie- third of the produce and it appearing that the average rates of 
composition vary from an eighteenth to a nineteenth part of the rent of an Irish 
acre, reduced 25 per cent proportionably to the fall of the price in wheat or 20 per 
cent proportionably to the fall of price in oats as may be the tithes lay and 
ecclesiastical, in the south of Ireland average from a fifty-fourth to a fifty-seventh 
part of the produce.” 

It will be recalled that the proportion of tithe to produce for the united parishes 
of Carrick, Kilmurry and Kilsheelan was stated, as of the year 1813, to be one- 
twentieth. While this proportion is also expressed in the composition valuation 
of 1634 in regard to the parish of Carrick, the proportion for the parishes of 

the basis of some figures suppliect by tbe writer, from the An. Books, this opinion was 
^kindly given by Mr> Wm* N, Heron of the ValuatioQ Oifioe, Dublin, through the oouftesy of the 
Hr. t. H. Clarke, F. 8. L 

4#t--]Bee the evkiwace ol Lord Mounioashel before the Oecaporioa qf hwfid (184S), 

John Cailkid Brck, ppvW 
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Kilmurry and Kilsheelan is approximately one4welfth. By the subjection of 
^sture land to tithe, it may be explained, these two parishes provided 5,593 
statute acres as an added source of income in this connection. 

Though the Applotment Books return rents paid over three parishes, 
averages can be calculated only in respect of two — Kiltegan, near Clonmel, and 
Kilcash, north-west of Carrick ; relatively few rents are given for Derrygrath. 
Satisfactory averages, however, can only be obtained by some such classification 
for land, in respect of which the rents are recorded, as good, medium, inferior. 
This task is left to students of the text for whom there is also a wide source of 
information available in the Court rentals^® of the decade 1850-1860. For those 
parishes over which the rents are not returned the valuations will be found a 
useful guide : the lowest rate of valuation in Carrick-on-Suir, for example, was 
£1 15 b. per Irish acre — the highest £7. Where the rents have been returned 
it will be observed that for the most part they are above the “ real acreable 
value.” 

The year 1838 denoted the end of Tithii Compositions, an Act then passed 
(1 & 2 Vic. c. 109) declaring that “it was expedient to abolish them.” In the docu- 
ments which have survived for the proceedings of 1823-1837, and for that matter 
of anterior date, there is a vast range of material available for students working 
on either agricultural or topographical lines.^^^ It has always to be borne in 
mind, however, that in regard to Valuation, the Tithe proceedings, like those of 
the Poor Law, suffered fiom want of uniformity in the principles adopted. 


The Thurles document is published for the purpose of showing acreable produce 
and prices in that parochial area for the three years 1828, 1829 and 1830. Internal 
evidence suggests that this unsigned document was drawn up in connection with 
the collection of outstanding tithes, the particulars as to acreage and produce 
being derived, no doubt, from the Valuation Books of the tithe-owner for the 
years specified ; see Note 19, supra with regard to the Diocese of Cashel. It 
is endorsed, in pencil, ” Old Tithe Book ” and is preserved with documents, 
in the Land Commission collection, relating to the later proceedings of 1833 
for establishing the Tithe Composition of Thurles parish. No doubt it was in 
connection with such proceedings that this valuable document reached the res- 
ponsible commissioner. The acreages are in Irish measure, and, where very 


39 — Incwnbered and Landed Estates — ^The nature of information to be found here in addition 
to a specification of rents under leases, anterior in date to these rentals, may be given ; the 
following relates to lands within the parish of Kilshoelan — The soil part of the celebrated 
** Golden Vein of Tipperaiy ” and on the junction of the “ Limestone gravel ”, “ Clay Slate ” 
and “Bed Sand Stone” formations, is naturally rich and fertile . . . again — regarding 

property on the road from Carriok to Clonmel ” strong indications of iron ore and other minerals, ” 
and such like observations. A not infrequent clause in leases, circa 1827, cited in these rentals, 
is to the following effect : “ the lesee to pay during last two years of term over and above acreable 
rent reserved in lease for every aore of meadow . . . ploughed or converted into tillage the sum 
of glO.” 

49— With regard to a history of tithes, the history of agriouiture itself is involved here. In 
addition to Land Commission M8. material for the study of the related matters of tithe and 
produce iUso the data recorded in the published Statistioal and Parochial Surveys of Ireland, 
the latter edited by W» Shaw Mason, eirsa, 1816, Dublin . 



m 


small, they have been expressed in fractions in the present text ; for pidanoe 
these fractions have been equalised in a table printed at p. 3S7. Otherwise 
the “Old Tithe Book ” as printed agrees with the original document. 

The holdings are of small extent ranging from three-eighths of an acre to ten 
acres, the produce of the farms varying considerably. Some samples of pro- 
duction per acre and prices may be given here ; wheat 4 to 8 barrels, price 25/- 
a barrel ; potatoes 50 and again 60 barrels at 3/- and 5/- per barrel ; oats 9, 10 
and 12 barrels, 10/- and 10/6 a barrel ; barley 12 and 12| barrels, 8d. and lOd. 
per stone ; meadow 2 and 3 tons at 2/- per cwt. As indicated by the text the 
tithes represented, in each instance, one-tenth part of the produce. 

This document, it is hoped, will prove useful in determining what an Irish acre 
of land (for the years specified) was capable of producing ; with a basis for average 
prices there is useful data for, at least, a discussion of the question of “ Real 
Acreable Value.” 

In conclusion, it may be said that the examination of the extensive collection 
of Tithe MSS. has been limited to particular areas ; further research may bring 
to light even earlier documents bearing on the history of agricultural production 
and prices. It is desirable, certainly, that special search should be made lor 
further applotments of Mr. Ebeuezer Radford. 
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PAKISH OF KILMURRY— COUNTY OF TIPPERARY, 
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PARISH OF KILSHEELAN— COUNTIES OF TIPPERARY AND WATERFORD. 
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COUNTY OF WATERFORD 

AGRICULTURAL RETURNS FROM TITHE COMPOSITION APPLOTMENT OF 

(2 & 3 Wm. IV. c. 119 — Applotment Book No. 29). 

PARISH OF KILSHELAN— DIOCESE OF LISMORE. 
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PARISH OF KILSHEELAN— COUNTIES OF TIPPERARY AND WATERFORD. 
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AGRICULTURAL RTEURNS FROM TITHE COMPOSITION APPLOTMENT OF 1884 

(2 & 3 Wm. IV. c. 119 — Applotment Book No. 29). 
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PARISH OF KILCASH — COUNTY OF TIPPERARY. 
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PARISH OF DERRYORATH. 
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Knockmadda 
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THURLES TITHE BOOK* 


ACREAGE, PRODUCE AND PRICES. 


Name, AddrewH and Year 

Acreage 

(Irish 

Produce 

Tithes 




Measure) 






No. 14. 




£ 

8 . 

d. 

TimoMiv Cahfill, Thurles 







(1820) 

Wheat 

n 

■j 

13i bl. 

27 St. at 15d. per st. 

1 

13 

9 

Votatops 

180 bl. 

1 8 bl. at 5s. per bl. 

4 

10 

0 

Meadow 

i 

2 tn. 

4 ewt at 2s. per owt. 


8 

0 

do. (1830) 







Meadow 

1 

2 tn. 

4 owt. at 28. per cwt. 


8 

0 

Wheat 

3 

21 W. 

2 bl. and 2st. at 25s. 







per bl. 

2 

12 

6 

Potatoes 

u 

75 bl. 

7J hi. at Ss. per bl. 

1 

2 

6 

Oats 

1 

10 bl. 

1 bl. at lOs. per bl. 


1<» 

0 

No. J5. 



l 




Patrick Cahell, Thurles 







(1828) 

Wheat 

i 

r>o St. 

5 St. at 15d. per st- 


6 

3 

Potatoes 

i 

25 bl. 

2i bl. at 3s. per bl. 


7 

6 

(1829) 

Wheat 

h 

40 St, 

4 St. at 15d. pi^r st. 


5 

0 

Potatoes 

i 1 

20 bl. 

2 bl. at Ss. pi'r bl. 


10 

0 

do, (1830) 


3 bl. 1 





Wheat 

i 

6 st. at 15d. per st. 


7 

6 

Potatoes 

i 

30 bl. 1 

1 3 bl. at 3s. per bl. 


9 

0 

16. 


1 





JaiTK^s llakers, Thurles 







(1829) 

Wheat 

i 

r>«) !it. 

.5 St. at Jod. per st. 


6 

3 

Potatoes 

•) 

12(1 bl. 

12 bl. at Ss. per bl. 

3 

(» 

0 

Barley 

'k 

3 bl. 

4i st. at lOd. per st. 


3 

9 

do. (1830) 


35 bl. 





Potatoes 

i 

3i bl. at Ss. per bl. 


10 

6 

Wheat 

2* 

16 bl. 

l| bl. at 25s. per bl. 

1 

17 

a 

William Britt, Thurles 







(1828) 

Wheat 

H 

9 bl. 

18 at. at 15d. per st. 

1 

2 

6 

Potatoes 

i 

30 bl. 

3 bl. at 30. per bl. 


9 

0 

do. (1829) 







Wheat 

i 

2 bl. 

4 st. at 15d. per st. 


5 

0 

Potatoes 

1 

60 bl. 

6 bl. at 50. per bl. 

1 

10 

0 

do. (1830) 







Wheat 

i 

3 bl. 

6 st. at 15d. per st. 


7 

0 

Potatoes 

li 

75 bl. 

7} bl- at 3 b. per bl. 

1 

2 

6 

Barley 

i 

80 St. 

8 st. at lOd. per st. 


6 

8 

kS 12TTLE1> Ptk, Bwyer. 








* Endoned in pencil Thurlet Old Book." The Book to nnmbend 164 in the Lend 
Commiaaion eraioa. See Intio. Mote, p. 252. 

See p. 887 for liat of abbrerietioM and table oqualiaing Iraetioni of an acre. 




829 


Name. Address and Year | 

Acreage 

(Irish 

Produce 

Tithes 






Measure) 











£ 

H. 


17. 








Mioheal Finn, Tharlos 








(1820) 

Wheat 

H 

22 bl. 

2 bl. find 4 st. at 15(1. 








per St. 


16 

o 


Potatoes 

n 

150 1)1. 

16 bl. at 58. per bl. 

.3 

15 

0 


Barley 

i 

7J hi. 

12 si. at 10(1. jior st. 


10 

0 

do. 

(1830) 

Wheat 

H 

18 bl. 

36 st. at 15d. pei st. 

2 

6 

0 


Potatoes 

H 

180 bl. 

18 bl. at 38. per bl. 

2 

14 

0 


Oats 

U 

12J bl. 

17f st. at 9d. per st. 


13 

li 

SETTLED. 








18. 








Miohl. & Dani. Hickoy, Thurlefl 








(1829) 

Wheat 

! 

i i 

i 2 bl. 

4 st. at 15d. ptT st. 


.5 

0 


Potatoes 

j 1 l/H 

60 bl. 

6 bl. at 5 h. per bl 

1 

10 

0 


Bariev 

1 

12 bl. 

19 st at lOd. per st. 


15 

10 


Meadow 

1 

2 tn. 

4 ewt. at 2s. j>er cwt. 


8 

0 

do. 

(1830) 

Wheat 

7/8 

6 hi. 

12 st. at 15d. per st. 


16 

0 


Potatoes 

7/8 

60 hi. 

6 bl. at 3 p. ptT bl. 


IS 



Barley 

i 

10 bl. 

1 bl. at 13s. per bl. 


13 

0 

Edmond Colmon, ' 

rhurles 








(1828) 

Wheat 

3/8 

2 bl. 

4 st. at 15d. per st.. 


5 

0 


Potatoes 

i 

15 bj. 

36 st. at 38. bl. 


4 

() 


(1829) 


2 bl. 





do. 

Wheat 

3/8 

4 st. at 15d. per st. 


6 

0 


Potatoes 

3/8 

20 bl. 

2 bl. at 58. per bl. 


10 

0 


(1830) 







do. 

Wheat 

3/8 

2 bl. 

4 st. at 15d. per st. 


5 

0 


Potatoes 

3/8 

20 bl. 

2 bl. at 38. per bl. 


6 

0 

SETTLED. 








No. 19. 








Miohl. Heays, Thnrles 








(1828) 

Wheat 

7/16 

2 bl. 

4 st. at 15d. per st. 


5 

0 


Potatoes 

7/16 

20 bl. 

2 bl. at 3s. per bl. 


6 

0 

do. 

(1829) 

Wheat 

7/16 

2 bl. 

4 st. at 16d. per si. 


5 

0 


Potatoes 

7/16 

20 bl. 

2 bl. at 6s. per bl. 


10 

0 

do. 

(1830) 

Wheat 

1 

6 bl. 

10 st. at 15d. per st. 


12 

6 

fcJETTLBD. 
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Name, Afldrefts and Year 

Acreage 

(Irish 

Measure) 

Produce 

Tithes 








£ 

s. 

d. 

Thomaa 8haw & 81iaw Widow 







(1828) 

Wheat 

1 3/8 

9 bl. 

18 st. at i5d. )>er st. 

1 

2 

6 

Potatoes 

1 

6« bl. 

6 bl. at 38. per bl. 


18 

0 

Meadow 


9 tn. 

1 8 cw’t. at 28. per (jwt. 

1 

16 

0 

do. (1829) 

Wheat 

\ 1 

6 bJ. 

10 st. at 15d. per st. 


12 

6 

Potatoes 

H 

90 bl. 

9 bl. at 6s. per bJ. 

2 

5 

0 

Meadow 

li 

3 tn. 

6 owt. at 2s. per owt. 


12 

0 

do. (1830) 

Wheat 

! 

H 

10 bl. 

1 bl. at 25s. per bl. 

1 

6 

0 

Potatoes 

1 

60 bl. 

6 bl. at 3s. per bl. 


18 

0 

Meadow 

2 

6 tn. ' 

12 cw't. at 2s. per ew-t. 

1 

4 

0 

JSETT 

LKJ), PtJf. 

Dwyrr. 





No. 20. 

Andrew Holohan, Thurlos 
(1828) 


j 

i 





\\'heaf 

1 i 

1 8 bl. 

10 st. at Jod. pci wt. 

1 

0 

1) 

Potatcjes 

:»/8 

j 20 bl. 

1 2 bl. at 3.S. per bl. 


0 

a 

do. (1829) 

M’heat 

3/8 

2 bl. 

i 

! 4 st. at. 15d. per st. 


6 

0 

Potatoes 

J 

60 bl. 

j 6 bl. at r»s. p(‘r bl. 

1 

10 

0 

do. (1830) 

W^pat 

1 1/8 

7 bl. 

i 

! 

1 14 st at 16d. per st. 


17 

0 

Potatoes 

a/8 

20 bl. 

; 2 bl. at 3s. per bl. 


6 

0 

No. 21. 



1 ■■ 

1 




Michael Cunningham, 

Lisnaganogiie. (1828). 


7 bl. 

1 




\\'hcat 

14 

14 st. at 16d. jjor st. 


17 

0 

Potatoes 

1} 

70 bl. 

7 bl. at Ss. per bl. 

1 

1 

0 

do. (1829) 







\A'heat 

14 

0 bl. 

10 st. at 16d. jH)!' st. 


12 

6 

Potatoes 

14 

' 60 bl. 

6 bl. at 6s. per bl. 

1 

10 

0 

do. (1830) 

\^*heat 

H 

6 bl. 

12 st. at 16d. per st. 


16 

0 

Potatoes 

n 

60 bl. 

6 bl. at 3s. per bl . 


18 

0 

No. 22. 

Mary Kyan, Widow, 

Cormickstown. (1828). 







Potatoes 

14 

60 bL 

5 bi. at 3s. |)er bl. 


15 

0 

do. (1829) 







Wheat 


6 bl. 

10 st. at 15d, per st. 


12 

6 

No, 23. 







John Sweeney, Loughniore 







(1829) 

Wheat 

li 

8 bl. 

i 

1 10 st. at i5d. ppr st. 

1 8 bl. at 5e, per bl. 

1 

0 

0 

Potatoes 

11 

; 80 bl. 

2 

0 

0 

do. (1830) 

M'heat 

14 

6 bl. 

12 Bt. M Idd* per 6t^ 


15 


' Potatoes 

14 

^bl. 

6 bl. at 3s. per bl. 


18 









8B1 


Name, AcldresH and Year 


Ac5reage 

(Irish Produce j 
Measure) 1 


James Mirc‘», Kilruhli 


(1828) 

W heat 

Potatoes 

Oats 

(1829) 

Wheat 

Potatoes 

Oats 

(1830) 

Wheat 

I^otatoes 


(> hi. 12 ht. at 15(1 pel st. 
Sti 1)1 8 1)1. at 3s. per hi. 

110 st. 1 1 st. at 9(1. per st. 


5 hi. 10 st. at J5d. ])er st. 
80 hi. 8 his. at. 5s, jkt hi 

170 st. 17 st. at 9d jx'r st. 


lO ht. at 15(1 jM*r st. 
G hi. at 3s. per hi. 


(1828) 

l*otat.u(‘s 

Tf 

30 hi. 

( )at8 j 

1 

50 st. 

Me/ado\s 


40 Hd. 

do. (1829) 

Wheat 

k 

1 40 8t. 

Meadow 

i 

I 20 Hd. 

do. (1830) 

\Vh(*at. 

1 

j 5 hi. 

Potatoes 

.5 

j 250 hi. 


SETTLE!!. 


.lames Hieffernan, Tiiurles 
(1829) 
Wheat 
Potatoes 

do. •(1830) 

Wheat 
Potatoes 


No. 27. 

Connor Callinan, Britas 

(1829) 

Wheat 

l*otatoes 

do. (1830) 

Wheat 
Potatoes 
Meaiiow 

.SETTLED. 


drod." 

4 st. at 15(1. p(‘r st. 


5 hi. 10 bt. at 15(1. pej st 
250 hi. 25 hi. at 38. per hi. 


1 5/8 

0 hi. 

11 

90 hi. 

1 9/10 

10 bl. 

li ! 

100 bl. 

5i 

26 bl. 


300 bl. 

5 

30 bl. 

H 

180 bl. 

i 

20 Hd. 


12 st. at 15d. per st. 


20 st. at 15d. per st. 


62 st. at 16d. pei st. 


3 hi. at 258, per bl. 


12 «> 
.3 15 O 



Name, Address and Year 

Acreage 

(Irish 

Measure) 

Produce 

TithM 






£ 

s. 

No. 28. 







Patk Quirk and Michl. Quirk, 






Britas. 

(1828) 







Wheat 


22 hi. 

44 st. at 16d. per at. 

2 

15 


Potatoes 

e 

300 bl. 

30 bl. at 3s. per bl. 

4 

10 

do. 

(1829) 







Wheat 

0 

le bl. 

36 St. at 15d, per st. 

2 

6 


Potatoes 

H 

180 bL 

18 bl. at 5s. per bl. 

4 

10 

do. 

(1830) 







Wheat 

H 

22 bl. 

44 st. at ]5d. per st. 

2 

15 


Potatoes 

5* 

1 220 bl. 

i 1 

22 bl. at 3s. per bl. 

i 

1 

3 

6 

No. 29. 


1 

j 1 

1 



Michael Ryan, 

Britaa 

j 






(1828) 


j 





Wheat 

1 ! 

1 6 bl. 

10 st. at 15d. per st. 


12 


Potatoes 

li 1 

70 bl. 

7 bl. at 3s. per bl. 

1 

1 

do. 

(1829) 1 







Wheat 


5 bl. 

10 st. at lod. per Ht. 


12 


Potatoes 

1 

.50 bl. 

6 bl. at 5s. per bl. 

1 

5 

do. 

(1830) 







Wheat 

1 

6 bl. 

12 st. at- 15(1. j>er st. 


15 


Pofatoes 

1 

50 bl. 

1 

6 bl. at 3 b. per bl. 


15 

No. 30. 



1 ' ' 1 

I 1 

1 1 




John MuUany, 

j 

1 

1 






(1829) 

1 

1 

1 





Wheat 

3 1 

1 15 bl. 

30 st. at 15d. per st. 

1 

17 


Potatoes 

3 

150 bl. 

15 bl. at 5s. per bl. 

3 

15 

do. 

(1830) 







Wheat 

3 

16 bl. 

30 st. at 15d. per st. 

1 

17 


Potatoes 

3 

120 bl. 

12 hi. at 3s. per bl. 

1 

16 

SETTLED. 


L i 




No. 34. 



Hill 




Tim Maher, Ardbane 







(1828) 







Wheat 

3 

18 bl. 

36 st. at 16d. per st. 

2 

5 


Potatoes 

2 

100 bL 

10 bl. at 3s. per bl. 

1 

10 

do. 

(1829) 







Wheat 


5 bl. 

10 it. at 15d. per st. 




Potatoes 


60 bl. 

6 bL at 5s. per U. 

1 

10 

do* 

(1830) 







Wheat 


9 bl. 

18 st. at I5d^ per st. 

1 

2 


Potatoes 


120 bl. 

12 W* 4t 8s* per bb 

I 

18 


d. 


0 

0 


0 

0 


0 

0 


6 

0 


6 

0 


0 

0 


6 

0 


6 

0 


0 

0 


6 

0 


e 

0 
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Acreage 

Produce 




Name, Addrees and Year 

(Irish 

Tithes 





Measure) 





No. 36. 




£ 

s. 

(1. 

Michael Oormick, Kilnifth i 







(1828) 

Wheal 

1 

6 111 

10 st nt 1.6d. per st. 

12 

0 


Potatoes 

.1 

4 

40 hi 

4 hi. at 3>. per hi. 

12 

0 

rio. 

(18201 

Wheat 

1.6/10 

4 hi. 

8 si . at 15(1. per fit. 

JO 

0 


Potatoes 

16/10 

50 hi. 

5 1)1. at 5s. per bl. 1 

5 

0 

do. 

(1830) 

Wheat 

1 

.6 hi. 

J () Ht. Hi 1 5(1. per >51 . 

12 

G 


I’otatoea 

1 

40 hi 

4 hi. 1 3v per hi. 

12 

0 

.John Maher, BaIIvdavi<I 







(18281 

Wlieat 

7, '8 

.6 hi. 

10 St. at 1.6(1 p(‘r st. 

12 

6 


PotatocNs 

1 

.60 hi. 

.6 hi. at .3-^. per hi. 

15 

0 

do. 

(1820) 

\\']ieat 


1 Id 

8 s' 'll 1 5. ])r V Sf 

10 

0 


Potatoes 

1 

on hi 

0 1 d vit .6s. ’ ((«! hi 1 

in 

0 

<io. 

(1830) 

Wheat 

li 

t) id. 

1 2 sf all ,6d ])(•!' .S' . 

i 6 

0 


Potatoe.s 

? 

40 hi 

4 Id. .it ,3.; ])(‘i ])1 

12 

() 






Xo. 3(>. 







•John Piireill, Killrn.sh 







(1828) 

Wheat 

1 1 

‘ .6 hi 1 

1 J 0 s! . at 1 .6(1, pi- r .si 

12 

li 


Potatoes 

i 1 

40 hi , 

1 

1 4 hi. at .3s. per bl. 

12 

0 

do. 

(1829) 

Wlieat 

! 

i 1 \ 

4 Id. 

8 st. at 1.6(1. jxs* Kt , 

10 

0 


Potatoes 

1 8 

4 

30 hi 

3 hi at .6s. pet' Id 

15 

0 

do. 

(IH3U» 

i 

1 

1 1 1 

.“> hi. 

1 m s( . 1 1,6 !. ]UM' s( . 

12 

0 


Potatfics 

1 1 

.30 hi 

1 3 l>l. .».t' 3.S. per !*] 

9 

0 

No. 37. 




i 



Conner MollonoVj Bakestown 



i 




(1828) 

M’lieat 

1 

5 hi. 

10 st. at 15(1. per st. 

12 

6 


Potatoi's 

1 1 

50 hi. 

5 hi. at 3.S jier hi 

15 

0 


Oats 

\ 

28 St. 

2.] st. at 9d per st. 

1 

lu^ 

SETTLED, 

7th Deer. 1830. 






No. 38. 

Thomas Kerwiek, 

Killrush. 







(1828) 

Wheat 

i u 

6 hi. 

12 .st. at 15(1. per si. 

1.6 

0 


Potatoes 

11 

60 hi. 

6 bl. at 3s. p(‘i“ hi. 

18 

0 


Oats 

1 

2 bl. 

2 si. 1<» U). at 9(1 perst. 

•) 

0 

do. 

(1829) 

Wheat 

11 

5 bl. 

10 st. at 15fl. per st 

12 

0 


Potatoes 

>1 

90 hi. 

9 hi. at 5.S. ])cr bl. 2 

5 

0 


Oats 

1 

3 bl. 

4 st. at 9tl. per ^t. 

3 

0 

do. 

(1830) 

Wheat 

11 

7 bl. 

11 si. at 15d. per st. 

17 

0 


l^otatoes 

H 

57 hi. 

7 J bl. at 3s. pe'r bl. 1 


0 


Oats 

1 

60 8t. 

6 st. at lOd. per at. 

5 

0 
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Acreage 

Protiuoe 




Name, 

Address and Year 

(Irish 

Measure) 

Tithes 









£ s. 

d. 

No. 39. 







John Ken^ick, Killrush 







(1828) 

Oats 

i 

30 St. 

3 St. at 9(1. per st. 

2 

3 


Potatoes 

1 

60 bl. 

5 bl. at 3s. per bl. 

15 

0 

do. 

(1829) 

AVhe»t 

i 

2 hi. 

4 st. at iod. per st. 

5 

0 


Potatoes 

i 

4 r, hi. 

44 bl. at 5s. per bl. 

1 2 

6 

do. 

(1830) 

Wheat 

i 

H hi 

9 «t. at 15d. per st. 

11 

3 


Potatoes 

i 

26 bl. 

24bl. at 3s. per bl. 

7 

6 


Oats 

} 

105 st. 

104 st. at 9d. per st. 

7 

10* 

No. 40. 







Thomas Malier. Killnieh 







(1828) 

Wlieat 

J* 

6 bl. 

12 Mt. at lod. j»er st. 

15 

0 


Potato(‘h 

1? 

70 bl. 

7 bl. at .3». per bl. 

1 1 

0 

do. 

(1829) 

Wheat 

JJ 

6 hi. 

12 Kt. at 15d. p<'r st. 

15 

0 


Potatoes 

111 

00 hi. 

6 bl. at per hi. 

1 10 

0 


Oats 

i . 

30 st. 

3 st. at 9d. per st. 

2 

3 

do. 

(1830) 

Wheat 

li 

6 hi. 

12 fet. at I5d. per st. 

15 

0 


Potatoes 

n 

60 bl. 

6 bl. at 38. per bl. 

18 

0 

No. 41. 







Michael Kerwiok, KiUnish 







(1828) 

Wheat 

4 

24 bl. 

5 8t. at 15d. per st. 

6 

3 


Potatoes 

1 

50 hi. 

5 bl. at 38. per bl. 

16 

0 


Oats 

1 

6 hi. 

7 st. at 9d. p(»r st. 

5 

3 

do. 

(1829) 

OairS 

1 H 

10 bl. 

1 bJ. at 10s. 6d. per bl. 

10 

6 


Potatoes 

n 

! 80 bJ. 

1 

8 bJ. at 5s. per bl. 

2 0 

0 

do. 

(18.30) 

Wheat 

1 1/8 

6 hi. 

12 st. at 15d. per et. 

15 

0 


Potatoes 

1 1/8 

50 bl. 

5 bl. at 38. per bl. 

15 

0 


Oats 

i 

80 St. 

8 st. at 9d. per st. 

6 

0 

SETTI.ED. 






No. 42. 







John Newihan, Thnrles 







(1828) 

Potatoe^s 

1 

60 bl. 

5 bl. at 3s. per bl. 

15 

0 

do* 

(1829) 

Wheat 

i 

2 bl. 

4 st. at 15d. per st. 

5 

0 


Potatoes 

i 

20 bl. 

2 bl. at 58. per bl. 

10 

0 

do. 

(1830)!.. 

WheatJI 

i 

3 bl. 

6 at. at 15d. per st. 

7 

6 

t 

Potatoes 

i 

90 bL 

3 bl. at 3a. per bl. 

9 

0 






335 




Acreage 






Name, Addreis aud Year 

(Irish 

Produce 

Tithes 






Measure) 











£ 

ft. 

d. 

>Jo. 43. 








William Maher, Strawadavoher, 







Thurle*. 

(1829) 

Wheat 

1 1/8 

6 bl. 

12 st. at 16(1. per st. 


15 

0 


Potatoes 

13/16 

60 bJ. 

G bl. at 6s. per bl. 

1 

10 

0 

do. 

(1830) 

Wheat 

7/8 

6 bl. 

12 st. at 16d. per st. 


15 

0 


Potatoes 

1 1/8 

70 bl. 

7 bl. at 3s. per bl. 

1 

1 

0 

Xo. 44. 








Mar\’ Hyaii, Widow 

, Strawa- 







davoher, Thurles > 








(1829) 

Wheat 

n 

8 bl. 

16 .st. at l.'id. per st. 

1 

0 

0 


Potatoes ; 

1 

6(» bl. : 

6 bl. at 6s. per bJ. 

1 

10 

0 

do. 

(1S30) i 

Wheat 

1 

! 1 

3 hi. j 

() st. at l.')u. por Ht. 


7 

6 


i*otatocM 

.> 

120 1)1 1 

12 bl. at :N. per bl. 

1 

U) 

0 

45. 



1 

1 




I.kinofi Builtjr aiifl Damiiel ( oiluif' ! 



1 




Stra wad a vo her 

, Thurles, ! 

(1829) 1 

Y'heat | 

i 

t i 

2 bl. 

4 st. at 15d. per st. 


5 

0 


Potatoes 

1 ** 

1(H» bl. 

10 1)1, at 5s. per bl. 

o 

10 

0 

df>. 

(1830) 1 

XVheat ! 

^ 4 

« bl. 

18 st. at 15d. per st. 

1 

2 

6 


Potatoes ! 

1 

j <> /8 

40 111. 

4 bl. at 3s. p(*r bl. 


12 

0 

SIo. 40. 

" " 1 







4iolil. Uiimlan, Now Road, 







Thurles. 

(1828) ' 
Wheat 

1 

1 

i 

4 bl. 

8 st. at 15d, per st. 


10 

0 


Potatoes 

i 

60 bl. 

5 bl. at 3s. pc‘r bl. 


16 

(» 

do. 

(1829) 

Wheat 

7/8 

2 bl. 

4 st. at 16d. per st. 


0 

0 


Potatoes 

1 

40 bl. 

4 bl. at 5s. per bl. 

1 

0 

0 

do. 

(1830) 

Wheat 

11/16 

3 bl. 

6 st. at 15d. per st. 


7 

6 


Potatoes 

11/16 

30 bl. 

3 bl. at 3s. per bl. 


9 

(» 

SETTLED. 








No. 47. 








Warfirett liOUghnane, Thurles, 







Widow. 

(1828) 

Potatoes 

H 

80 bl. 

8 bl. at 3s. per bl. 

I 

4 

0 

do. 

(1S2») 

Wheat 

l 

4 bl. 

8 st. at 15d. per st. 


10 

0 

do. 

(1830) 

Barley 

16/16 

10 bl. 

1 bl. at 13s, per bl. 


13 

0 


Potatoes 

16/16 

80 bl. 

8 bl. at 38. per bl. 

1 

4 

0 






836 


Name, Addrefifi and Year 

Acreage 

(Irish 

Measure) 

Produce 

Tithes 





£ 

s. 

d. 

JameH, Richard ami Martin 







Fogartv, Pike Road, Thurles. 



i 




(1829) 







Wheat 

ij 

S bl. 

12 Bt. at 15d. per st. 


15 

0 

Potatoes 

4 

24»» bl. 

24 bl. at 5s. per bl. 

6 

0 

0 

Meadow 

i 

30 Hd. 

3 Hd. at 28. per “Hun- 


6 

0 




dred.** 




SETTLED. 







Richard Fogartv, Pike Road, 







Thurles, (1830) 







Wheat 

n 

15 bl. 

30 Ht. at 15d. per st. 

1 

17 

6 

Harley 

4 

5 bl. 

8 st, at 9d. iK*r st. 


6 

0 

Potatoes 

J 

60 bl. 

6 bl. at 3s. per bl. 


18 

0 

8ETT1.EH. 







.fames and Martin Fogarty, Pike 

i 






Hoad, Tlinrles. 


i 





(1830) 

I 






Wheat 

1 1 

(1 bl. 

i 12 st. at 150. pel st. 


15 

0 

Potatoes 

i 13/10 

(to bl. 

6 bl. at 3 h. per bl. 


18 

0 

Meadow 

! ? 

30 Hd. 

3 Hd. at 2 h. per Hd. 


6 

0 

SETTLED. 







No. 48. 







Laurence Fogartv, (‘oinmona, 


i 





Thurles. (1828) 







Wheat ' 

' 1 

1 *>1 

16 hi at 15(1. f>er st. 

1 

0 

0 

Potato(\s 

1? 1 

1 10(» bl. 

[ lO bl. at 3 h. per bl. 

1 

10 

0 

Oats j 

u 1 

J2 bl. 

16 st. 10 lb. at 9d. per st. 


12 

6 

do. (1829) 1 

i 

1 






Wheat ! 

n ' 

5 bl. 

10 st at 15d. per st. 


12 

6 

Potatoes 

•> 

100 bl. 

10 bl. at 5s. |H>r bl. 

•> 

10 

0 

Oats 

u 

12 bl. 

16«t. 1011). at 9d. per st. 


12 

6 

do. (1830) 



1 




Wheat 

0 

10 bl. 

1 1 bJ, at £1 5 h. per bl. 

1 

5 

0 

Potatocjs 

'4 

00 bl. 

6 bl. at 38. per bl. 

1 ..... . 


18 

0 

No. 49. 







Michael Ryan, Lisnaganogue. 

1 






(1828) 

1 






Wheat 

li 

8 bl. 

Id st. at I5d. per st. 

1 

0 

0 

Potatoes 

5/8 

80 bl. 

3 bl. at 38. per bl. 


9 

0 

do. (1829) 







Wheat 

u 

8 bl. 

16 st. at 15d. per st. 

1 

0 

0 

Potatot^s 

1 

40 W. 

4 bl. at 5a, per bl. 

1 

0 

0 

do. (1830) 



* 




Wheat 

1 

5 bl. 

lOst. at 15d. per st. 


12 

6 

Potatoes 

14 

1 

60 bl. 

6 bl. at .3s. per bl. 


18 

0 




a37 


THURLES— OLD TITHE BOOK. 


FRACTIONS OF AN ACRE EQUALISED 


IRISH MEASURE. 



A. K. 

W 


A. H, i\ 

* 

— 1 

20 

it 

.330 

ft 

1 

30 

li 

1 0 20 

8 

) 

2(» 

H 

1 1 20 

N 

__ 2 

.30 

Ift 

1 j in 


- — .> 

10 

ij; 

1 2 2u 


— :i 

20 




ABBREVUTIONS. 


bl. 


barrel. 

St. 


stone. 

tn. 


ton. 

hd. 


hundred. 
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TITHE APPLOTMENT RETURNS 


APPENDICES 


A. Proportions of Tithe to Valuation. 

B. — Average prices of Wheat and Oats — 1814 — 1830. 

C. — Irish and Statute Land Measures. 

D. — Summary of Agricultural Returns for the six parishes. 



PROPORTION OF TITHE TO VALUATION WITH AVERAGE RATE OF COMPOSITION PER 

IRISH AND STATUTE ACRES. 


889 



16^68 » 25St>4 ! l>i>807 2 1 15U9 17 






841 


APPENDIX B. — Continued. 

NO. 4 

AVERAGE PRICE OF OATS AS ADVERTISED IN THE “DUBLIN 

Gazette” for the seven years ending i«t November, 183o. 


Oats p«r Barrel of 14 sf-oiies. 




s. 

a. 

1S23, November 

Ifit, to 1824, November 1st. ! 

12 

8i 

1824, 

1826 1 

12 

2J 

1820, 

1820 

13 

7 

182fi, 

1827 

15 


! 1827, 

1828, ., 1 

1 i i 

Of 

1828, 

1829, 

, 12 

5 

1829 

1839, „ . 1 

1 I.‘l 

i 

«! 

i 

j 

I iH» 

11 


I 

Average Price for seven yearn I 12 Ilf 



842 


APPENDIX C. 

STATUTE AND IRISH LAND MEASURES.'^ 


Irish Measure retiuced ti) Statute Comparative Values of Irish and 

I Acre Irish equals 1.619835 Statute. 1 Statute Land Measures. 



Irish 


Statute 

Irish 


Statute 

A. 

R. 

p. 

A. 

R. 

P. 

£ 

s. 

d. 

£ 

s. 

d. 

0 

0 

1 

0 

0 

1.6 

0 

0 

6 

0 

0 

3f 

0 

0 

2 

0 

0 

3.2 

0 

1 

0 

0 

0 


0 

0 

3 

0 

0 

4.9 

0 

2 

0 

0 

1 


0 

0 
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OBSERVATIONS ON BLACK CURRANT VARETIES GROWN 
AT ALBERT AGRICULTURAL COLLEGE, GLASNEVIN. 


bu 

Professor G. O. sherrard. ' 

The factorw which control the cropping of fruit trees or bushes are both 
fmiiierous and complicated and make it very difficult to assess the ecomornic 
prospect of a plant«ation even assuming that the price obtained for the fruit 
should remain constant. And yet in order to convince a prospective grower 
that planting is worth while one must be prepared to give him some figure which 
will represent the probable average retui*n from the plantation over a series of 
years. The main factors affecting cropping are nutrition, the incidence of 
disease or pest, the season and the variety. These are often inter related as when 
a wet season favours fungus disease or a dry one insect attack, or a variety may 
be resistant or susceptible t(» a certain insect or fungus. The season is outside 
the grower ’ control, all he can do with regard to it is to choose a piece of ground 
for the plantation as httle subject as possible to spring frosts and sheltered from 
high winds. The other factors, however, can be to a great extent controlled by 
the grower. The varietal factor is an extremely important one in the case of 
tree and bush fruits which take some years to reach a state of econ(»mic cropping, 
years which are lost should the variety turn out to be a l)ad one. In the case of 
black currants it will be seen from the figures given ]>elow that varieties may 
differ in tlieii yield liy as much as 40 per cent, over a series of years which re- 
])resent.s a considerable Joss to the grower should he plant a low yielding variety. 

Variety tiials of the tiet* or of bush fruits take a long time to carrv out and 
probably for this reason have not [)een oft(m attempted. The black currant 
varieties have however been more studied than moat small fruits. The botanical 
differences bt‘tween them were first pointed out by Hatton in 1912, who also 
showed that setting depended to some extent on the relative position of the 
stigma and stamens. . He found that the variety Baldwin in which the stigmatic 
surface is very close to the stamens set better under unfavourable spring con- 
ilitions than Boskoop Giant in which the stigma protrudes considerably beyond 
them. The bunch or raceme with only one or two fruits on it is a common sight 
after a had spring and this condition s celled ‘ running off it is certainly more 
prevalent in some varieties than in others. Fortunately in Ireland * running 
off ’ is less severe than in England owing to our milder springs. If, as is shown 
to be the case, varieties differ considerably in their yields then the recognition 
of a variety becomes very important and Hatton’s division of the black currants 
into groups has been of great value. In this conneotion I remember an old gentle- 
man in Co. Kilkenny pointing out to me with great pride a plot of Boskoop 
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Giant, the fruit of which for many yours past hud taken Ist Prize at Kilkenny 
Show. He was very surprised to learn that the vurietv was nol Boskoop Giant 
but Goliath. The variety trials conducted by tht‘ Royal TlorticulturuJ Society 
of England in co-operation with the British Ministry of Agriculture have yielde i 
useful information with regard to the relative merits of the different varieties, 
and the Long Ashton trial has produced acmirate figures for th<^ yields of the 
varieties over a seven ytjar period under Long Ashton conditions. 

The Glasnevin trial was planted ni Keliruary 1929 with material obtainfid from 
East Mailing and from Greenmount Agricultural (^ilh^ge, Co. Antrim. The soil 
at Glasnevin is a clay loam v^ith about 39 per cent, of clay partich‘s and a pH 
of 7.0 — 7.5. It is a heavy deep soil on a boulder clay formation and grows 
black currants fairly well. The bushes which were mostly 1 year old W(‘re 
planted in plots of six in the same lines as maiden ii]>j>le.s and ut 1 feef apart. 
The distance between the apples was sixteen fe(‘t and the comhined lines of 
apples and black currants were sixteen feel ajiart the spa(‘(* betwcuui Ixung eroji- 
ped wdth vegetables. The plots were not randomisetl so that tin' figures olitauiful 
cannot be subj(‘cted to statisti<*al anaivsi-. fuit it was arrange. I that 1 lie same 
variety should occupy u ditfereiit position in each line. The ground leeeived a 
dressing of farmyard manure Ixdore planting and th(‘ f)usht*s wen* given an 
annual dressing of the same material with 2 ewt. of sul])hat(‘ of potash every 
third year. No jiruning was given until the sixth winter after ])lauting when 
crop recording was discontinued. 

Black Currant Mite appeared on a few bushes early in the trial but wa.s con- 
trolled effectively by one spraying with Lrnie Sulphur 1 in 15, givcm annually 
when the blossom truss became visible on the shoot UiidcT th’s treatment 
not only did the Mite fad to spread but tlie affected bu^h(‘s l)i*earne clean of the 
pest. A few bushes reverted, (*'ghteeii in all, and these ineluded t\velve of one 
variety which there is little doubt had the virus in it when purclias(xl. An 
annual winter spray of tar oil wash kept the bushes ])racticady clear of aphis 
during the trial. Leaf Spot, Pseudopeziza Hibis Kleb, was ]uevab*nt in 1930 
and in 1932. The virulence of this disease largely dejiended on the season, 
but some varieties are more susceptible than others, at one end of the scale is 
the highly susceptible Baldwin at the oth(»r the resistant Goliath. Spraying 
was not carried out against the disease at Glasnevin, but in bad y(‘ais there is 
no doubt that Baldwin would require to be sprayed, coppei sprays arc said to 
be quite efiective. 


Besides the varieties given in Table 1 a number of other kinds were grown» 
but not in sufficient quantity to make their cropping figures significant— about 
a dozen bushes of each. It was possible to say however by inspection and 
weighing of the produce whether the variet}. would be worth a more critical 
examination. The other varieties were — Westwick, Choi(^e Raven, Black 
Gtape^ Tinker^ Mite Free and Blacksmith ; a group of Canadian varieties — 
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Topsy, Eagle, Saunders Clipper, Magnus and Kerry, and two old Irish varieties 
one of which was collected at Ballyhaise Agricultural Station, Co. Cavan and 
the other in a garden in Co. Cork. 

Messrs. Lamb Bros. (Dublin) Ltd. very kindly tested the jam making qualities 
of some of the varieties in 1935 and 1936. The jams differed in colour, flavour 
and consistency according to the variety used. Messrs. Lamb also considered 
that a difference could be observed in the flavour of the same variety when it 
was manured with different fertilisers. In their opinion none of the currants 
grown at Glasnevin made quite such good jam as a variety they imported from 
France which had coloured flesh. This variety appears to be distinct from the 
varieties French and Gironde grown at Glasnevin although these are supposed 
to have originated in France, these varieties have green flesh. The variety 
named French, however, made the bed jam of the Glasnevin varieties, but is 
unfortunately a very poor cropper. Soabiook’s Black and Baldwin made good 
jam, Boskoop Giant fair but Goliath a jam of poor quality both in colour and 
flavour. An old variety collected in Co. Cork made quite good jam, in fact 
(;ame second to Fiencli. It is unfortunate that Goliath which was the heaviest 
cropping variety in the trial made the worst j^Alu, but the difliculty could be 
got over l)y blending it with other kinds. The difference in the jam making 
qualities of the varieties and the effect of fertilisers on jam flavour is interesting 
and appears to be uorth further investigation. 


It will be seen from the tables that Goliath gave the heaviest yield— 5.51 lbs. 
per bush, taking the average of all stations. At Glasnevin tliis variety did 
particularly well (7.43 lbs, per bush or 4,012 tons per acre) it also gave a very 
high yield (6.34 lbs. per bush) at Merton where the soil, like that of Glasnevin, 
is of heavy texture. My colleague Mr. F. Hussey kindly examined statistically 
the yield data of this variety for the three years 1932-34 at Glasnevin, He re- 
ported ‘‘ On the basis of the three years’ average Goliath was significantly superior 
in yield to the other five varieties. When the figures for each year were examined 
it was found that this superiority was maintained for each of the three years 
in comparison with each of the three varieties Seabrook, Baldwin and French. 
Goliath was a significantly heavier yieider than Boskoop Giant in 1933 and its 
superiority in 1934 was very close to statistical significance. The higher yield 
obtained over Boskoop Giant in 1932 was not, however, sufficient for significance. 

There was little difference in yield between Seabrook’s Black and Boskoop 
Giant except at Wisley where the soil is very sandy. Mr. Hussey reported of 
Seabrook’s Black at Glasnevin — “ This variety gave an average yield practically 
the same as that of Boskoop Giant over the three years (1932*34). Though 
giving a markedly lower yield in 1932 and a slightly lower one in 1934, in 1933 
it retamed a significantly higher yield than Boskoop.” 

Baldwin gave a high yield at Osgodby, but the figures there only cover a 
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jour period, at other stations the yield of tliis variety was ratfier low. Mr 
Hussey states “ Baldwin gave a significantly lower yjeld on the 3 year aveiage 
than Boskoop Giant, The latter was significantly better in 1934 and probably 
significantly better in 1932 its low yield in 1933 did not reach significance. Bald- 
win also gave a significantly lower yield than Seabrook in 1933 and 1934 and on 
the 3 years’ total.” 

If the value of a black currant crop is taken at £40 per ton (the average price 
obtained for the fruit during the trial) the gross average return from the variety 
(xoliath at Glasnevin was £27 12s. per acre per annum more than that of Sea- 
l>rook’8 Black and £47 48. more than that of Baldwin throughout the period of 
the trial. In other words over the five year period Goliath earned £138 per acre 
more than Seabrooks and £237 more than Baldwin. 

The annual cost of growing and marketing an acre of black currants is esti- 
mated at between £46 and £55 per annum of which the most expensive item 
n the picking of the fruit at about £20 per acre Tf this can be done by famil y 
labour it will of course increase the profits. In order to insure' a r(‘.asonable 
profit at a price of £45 a ion a croj) of 2 tons acre is requisite. This should 
l»e easy to achieve with Goliath, Boskoop Giant (jr Seabrook’s Black over a period 
A at least eight years. Data are not available as to the length of the economic 
life of a plantation. An East Anglian groww gives it at ten years under his 
conditions with an average crop of 30 cwts. over the whole period the crop rising 
to a maximum of 4 tons in the sixth year after planting and falling to 15 ew’^t. 
in the tenth. This estimate may be compared with the yields obtained from the 
(!ork variety at Glasnevin (Table 3). 


At Glasnevin most of the varieties reached their maximum fruitfulness in 
the sixth summer after planting, but the Cork variety gave it^ highest yield in 
the seventh. At Wisley Goliath gave its heaviest crop m the seventh summer 
after planting, 4.5 tons. Boskoop Giant in the eighth (3.6 tons), and Seabrook 
m the sixth (3.4 tons). The black currant produces the bulk of its crop on young 
wood, as the bush gets older it tends to produce less young wood and at the 
same time carries a considerable amount of old barren wood which has accumu- 
lated since it was planted. At Glasnevin it has been the practice not to prune 
the bush apart from the preliminary cutting back after planting until it is judged 
the maximum crop is reached. Then the branches showing least young wood 
are cut hard back removing half of them in one year and the other half the next. 
In this way a fresh growth of young wood is obtained but the maximum crop is 
not again reached. Some growers remove a certain number of branches each 
year to keep the bush renewed gradually instead of adopting the more drastic 
method of cutting back in the fifth or sixth year. There are no data available 
to show which is the better method to adopt. The soil and the variety both 
have m effect on the length of the economic life of a plantation. 



NOTES ON VARIETIES. 


Goliath. A very large atrong grow'ng and spread ng bush w'th numerous 
rather stout shoots and green buds faintly tinged with pink. The growth is 
upright at first, but as the bush grows older the branches are inclined to sag 
and root where they touch the ground. The leaves are large and form a dense 
canopy which partly shades the fruit and causes uneven ripening. Although 
the leaves appear to suffer more from lime sulphur spray than do those of other 
varieties this does not seriously affect the growth or cropping of the bush. The 
berries were the largest in the trial and before ripening develop a characteristic 
whitish green colour. Owing to the shortness of the truss they are somewhat 
troublesome to pick and 8warbrick and Thomj)f*on give the cost of picking a 
ton of this variety at £8 5s 7d. against £6 2s. 6d. for Boskoop Giant. The 
bunches are also said to ‘ strig ’ badly that is to say the berries do not part, 
readily from the stalks. The variety is highly resistant to JMaek Currant Leaf 
Spot and not more subiect to Black (Currant Mite than other varieties. In a 
bad spnng some running off ’’ will occur hut less than in th('. case of most 
other varieties. 

In spite of its faults this must b(^ considered one of the best black currants 
for general planting on account of its great cropping power, and the. attractive 
appearance of the berries. Victoria and Edina, which belong to the same group 
as Goliath, very cldsely resemble it and would probably approach it in cropping. 

Boskoop Gia^it. A very large widely spreading bush rather sparsely branched. 
The buds are dark red. The growth is spreading rather than upright. The shoots 
are stouter than those of most other varieties except Goliath. The herrio.s are 
larger than those of any varieties except those of the Goliath group and are the 
earliest to ripen. In a bad spring running off ” is worse than on any other 
variety, but seldom causes, with us, complete loss of crop as is sometimes the 
case in England. The variety is rather subject to Leaf Spot but l^ss so than 
Baldwin. Boskoop Giant is easily recognised when in flower by the long flower 
truss which is held out stiffly at right angles to the stem. The fruit have rather 
thin skins and are said to travel badly. 

This variety is pexhaps more generally grown than any other in Irish gardens 
and seems to thrive on a large variety of soils including peats and heavy clay 
loams. Its earlinesB and the large size of the fruits make it a valuable commercial 
variety although m jam making qualities it is slightly inferior to Seabrook’s 
Black or Baldwin. 

Setd^ook^s Black. This variety makes a large dense bush, but with thiittier 
and more numerous shoots than Boskoop Giant. The bud^ are red about the 
same colour as those of Boskoop^ but much darker than the buds of Goliath. 
The fruits are intermediate in size between the large fruits of BoskoOti Giant 
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the mall om& of French and are about the same size as those of Baldwin. 
They have tough skins, travel and hang well and are of good jam making quality. 
It is a mid season variety ripening between Boskoop and Goliath. It is difficult 
to distinguish the bushes of Seabrook’s Black from those of the old variety 
Freimh which is much inferior to it a« a cropper and has smaller fruit, the prin- 
cipal difference is the rather thicker shoots and stifier growths of Seabrooks. 
Th® variety “ runs off*' considerably in a cold spring, but is not quite so bad 
as. Boskoop Giant in this respect, it is moderately susceptible to Leaf Spot. 

Baldmn» At Glasnevin this variety made a smaller and more compact bush 
than any other in the trial. These characters together with the large pale green 
buds with loose scale leaves serve to distinguish it from the other kinds. It is 
the first to come into flower, but the latest to ripen its fruits with the exception 
of September Black. The berries are of medium size and very closely clustered 
along the shoot. Of all the varieties it ih the least subject to “ running off ” 
but the most susceptible to Leaf Spot. The berries are of good jam making 
quality and travel well. This variety has net at Glasnevin maintained the 
cropping leputation it has gained in parts of England, possibly the soil is too 
heavy for it. On its performance here it cannot lx* recommended for general 
commercial planting. It has, however, value as a garden currant on account 
of the lateness of ripening and the small size of the bush which Ukes up con- 
siderably less space than Boskoop Giant or Goliath. 

French, A medium sized much branched bush with rather thin shoots and 
spreading growth. Very close to Reabrook’s Black in appearance but a little 
smaller and with more slender shoots. The buds are red, but paler than those 
of Boskoop Giant. Fruit small ripening junt after those of Heabrook’s Black 
it is a mid season variety. Shows much " running off ” in a cold spring and is 
rather susceptible to Leaf Spot. It is a poor cropoer but makes excellent jam. 
Indistinguishable from Gironde. This is not an economic variety and if the jam 
manufacturers require it on account of its good jam making qualities, they will 
have to pay more for the fruit. It does not appear to be identical with the variety 
imported from France by the jam manufacturers which is said to have coloured 
fleA, which enhances its value for jam making. The French grown at 61 as- 
neldn has green flesh. 

I>wmom 8, This is a mid season variety ripening between Seabrook’s Black 
and Goliath. It makes a rather compact bush like Baldwin, with green buds 
and stiff growth. The berries are about as large as Seabrook’s Black and densely 
clustered on the shoots, like those of Baldwin and Westwick Choice. It was 
eytdjsht frozh yellowish green colour of the leaves and the unthrifty growth 
that ths at Glasnevin did not suit this variety, but it might be worth trying 
ih other soili its fruiting habit suggests that it would crop heavily where the 
soil suited it. A^oderately susceptihl© to Leaf Spot it does not “ run off 
in a opld eptpg. 
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BaUyhaise Variety, The bush is of vigorous erect growth with rather stout 
Hhoots and large red buds. The buds and shoots resemble Boskoop Giant in 
colour, but the habit of growth is more like Goliath. The berries are very small 
and of a rather dull black. They ripen early and show little running off.*’ 
The variety is very subject to Leaf Spot. The smallness of the berries renders 
this variety useless from*the commercial point of view. It is of some interest, 
Imwever, in being unlike any other variety in the trial nor does it fit into any 
of the four groups. Even the autumn colouring of the leaves of this variety is 
distinct being dull tawny orange with conspicuous red veins. Some varieties 
stand out in autumn on account of their distinctive coloration. Goliath changes 
to a clear orange yellow, Boskoop Giant and Seabrook a tawny brown and 
Baldwin to a dull brown with purplish tinge. The development of autumn 
tints depends to a considerable extent on the weather at that season. 

Co, Cork Variety. A very vigorous bush with numerous rather thin shoots, 
a spreading habit and red buds. In growth and winter characters it resembles 
French and probably belongs to the same group, but makes a larger bush. The 
iK-rrie^ are intermediate in size between those of French and Seabrooks, and 
n.ak<* an attractive market sample owing to their intense black colour and shiny 
skins. There is a considerable amount of “ running off ” in bad years. They 
{»re easy to nick and make jam of good quality. In spite of the rather small 
size of the fruit this is w’orth considering as a commercial variety on account of 
its cropping power, the quality of the fruit, and the robust constitution of the. 
bush. In connection with the last quality I have seen a line of this variety in 
the sf»me position for forty years still carrying crops. 

Canadian Varieties. Th<* varieties Topsy, Saunders and Magnus resembled 
one another in having green buds, shiny leaves and small fruit. They made 
large straggling much branched bushes with rather thin crowded shoots, the leaves 
of which tended to shade the fruit. Although these varieties each carried aii 
average crop of about 7 lb. per bush (3^ tons per acre) during the three years 
1 9324934;, the small berries, about the same size as French, witih dull black skins 
were unattractive and not such as to make them good market lands. Topsy 
when tested did not make very good jam. These three varieties are obviously 
closely 3’elated and are distinct from any others in the trial. Eagle, Kerry, 
and Clipper were also green budded varieties making rather smaller bushes 
than the first three. Eagle had the shiny foliage characteristic of most of the 
Canadian varieties. All three had small fruit and gave too low yields to entitle 
them to consideration as commercial varieties. 

Hugo Valhn was very distinct from the other Canadian kinds with red. buds 
rather stout shoots and large fruit. The crop however was less than that of 
Boskoop Giant and it had no advantages over that variety whieh it ta&er res^ 
€MQ(^led. 

Varieties of Recent IntroducUon. Small numbers of bnsh^ of varieties of 
recent introduction were added to the trial from time to time Weit^^^ 



85 ] 


Choice, Blacksmith, Mite Free, Tinker, The Raven and Black Grape. Westwick 
Choice looked ver;'’ promising for the first few seasons but then “ reverted ” 
and ceased to crop. It is probable that the bushes were carrying the virus 
when purchased. 

Blacksmith, Tinker and Black GraT>e have such lax growth that the outer 
branches lie on the giound vhcn cairying a crop with the result that the fruit 
is soiled and cultivation is interfered with. This character alone was sufficient 
to condemn them as commercial varieties. Blacksmith had large fruit but showed 
a good deal of “ running off.” The fruit of Tinker and Black Grape were of 
medium size. The crop was not weighed but none of these varieties looked 
exceptional croppers. Mite Free has berries of medium size but showed such 
bad “ running off ” for two seasons m succession that it was not considered at 
all promising. Raven had fairly large fruit about the size of Seabrook’s and 
stouter wood than the lax varieties, but did not look an improvement on several 
of the oldei kinds. 

Choice of Variety. The trial at Glasnevin taken in conjunction with those 
at English centres indicates that of the varieties tested there are only three 
which can be recommended for general commercial })!anting : — Goliatli, Uoskoop 
(Jiant and Seabrook’s Black. Of these Goliath is the heaviest cropper and would 
probably be the most profitable variety to plant in most cases. Its poor jam 
inakng quarties would have to be taken into account in the planning of a planta- 
tion by a jam manufacturing firm and the advisability of planting a proportion 
of the area with Seabrook’s Black, a good jain currant, would appear evident. 
The jam making qualities of a variety however have not yet influenced its price 
on the open market. A point in favour of planting more than one variety is 
that it would extend the period of picking the crop. A variety must be picked 
as soon as it is rip 3 so that if a large area of one variety is planted many pickers 
will be required. Boskoop Giant, Seabrook’s Black, and Goliath ripen in suc- 
cession in the order named with an interval of about a week between each. A 
plantation containing all three would be easier to pick than the same area under 
one or two of them. 

Summary. This paper compares the chopping of certain black currant varieties 
at Glasnevin and at vaiioos centres in England over a period of years. 

The economic value of the different varieties is discussed and the probable 
life of a plantation estimated. 

Notes on the growth characteristics, resistance to disease and jam making 
qualities of the vafieties are given. 

My thanks are to my assistant Mr. £. Clarke for working out the yields 
of the varieties and to Mr. F. Hussey for examining the figures. 



TABLE 


152 



TIm^ jn^lds per acre are calculated on a epacing of 9ft x or I2J0 buslies per acre. 






Table 2. 



Avenige all Centres 5.61 4.6<i | 4.69 j , 3.96 j 3.92 
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TABLB 3. 

Co. Cork Variety 
78 bushes planted 1927. 

Average Yield per bush (lb.) and calculated Average 
Yield per acre (tons). 



1929 

1930 

1931 

1932 

1933 

1934 

1935 

Per bush (lb.) 

1.83 

2.99 

4.79 

7.26 

6.80 

9.42 

6.96 

Per fto. (tons) 

0.99 

1.62 

2.69 

3.»2 

3.67 

6.09 

1 

3.22 


Average yield per bush over 7 year period . . 5.68 lb. 

Average yield per acre „ ■■■ 3.01 tons. 
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PRODUaiON OF ROOT AND VEGETABLE SEEDS. 


The fact that practically all our supplies of root and vegetable seeds consist 
in normal times of imported stocks places us in a difficult position in present 
circumstances. 8o far as the 1941 season is concerned the Seed Trade has sue 
ceeded in procuring reasonable supplies and with economy in use no shortage 
should be experienced. It is, however, possible that the position in regard to 
imports in 1942 may be less favourable and it is, therefore, now incumbent on 
(‘Very grower, particularly of turnips and mangels, to take steps to produce 
during the present season his full requirements for sowing in 1942. 

Most roots and vegetables, including turnips and mangels, are biennials, or. 
in other words, they do not normally “ bolt ” or produce seed heads in the season 
in which the seed is sown. Accordingly in the production of root seeds on a 
commercial scale it is usual to sow the seed during a favourable spell of weather 
in July or early August. The resulting plants will have produced small bulbs 
or roots before the approach of Winter, after which they remain dormant until 
early Spring, when they are either thinned out or transplanted. The farmer 
who proposes to produce a limited quantity of seed for his own use can also 
adopt this method if he plans sufficiently far ahead. Seed might be sown in a 
small bed in the vegetable garden in July or August, 1941, and the necessary 
number of roots transplanted to a suitably prepared site in March, 1942, to pro- 
duce seed in the Autumn of that year. The immediate problem is, however, 
to produce seed for the 1942 crop and this can be achieved only by adopting 
an alternative procedure, namely, by planting out this Spring, roots from the 
1940 crop from which seed can be harvested next Autumn. 

Suitable roots, typical of their kind, of medium size, and free from dist3asSe 
should be sleeted and planting out may begin any time after the end of February 
when the soil is in suitable condition. Planting of turnips or mangels should, 
if possible, be completed before the end of March. Normally about jiHy root^i 
should produce sufficient seed to sow a statute acre and farmers should make their 
selection of roots on this basis. 

Planting and CuUivcUion — The plot of ground selected for the purpose should 
be well cdtivated beforehand and well-rotted farmyard manure applied at the 
rate of ten to twelve tons per statute acre. 

The seed stocks, or “ mother-roots/’ as they are called, should be planted 
in an upright position, about 24 inches apart each way, and covered to a depth 
of about one inch in the case of root crops, and to the base of the main outer 
leaves in the case of cabbages and other green crops. Planting should be care- 
fully done, otherwise losses due to decay of roots, and, later on, to damage ]>y 
wind may oociir. Each root dioold be carefully examined after planting in 



856 


order to ensure that it is firmly fixed in the soil. Any roots which are not se- 
curely held should have the soil well tramped around them there|>f curing 
the exclusion of drying winds durmg late Sprng and good anchorage during the 
seed-bearing period. It is very desirable that the plantaS should remain upright 
during the growing season as this promotes uniform development and ripening 
of the flowerheads which are essential to the production of a good yield of seed. 
It is necessary in the case of mangels to cut ofl the tip of the main shoot as soon 
as growth commences in order to encourage branching. Turnips, cabbages, 
etc., branch naturally. Precautions must be taken to prevent damage to the 
young shoots by vermin, particularly by rabbits, hares and wood-pidgeons. 
Birds also do considerable damage to most ripening seeds and it may be necessary 
to protect the seed heads with netting. 

As soon as the young shoots become visible the hoe should be freely use d in 
order to keep down weeds and to provide favourable soil conditions for vigoro us 
growth. Wh6n the plants have reached a height of six to nine inches they should 
be moulded up in order to encourage the development of the flowet-bearing 
heads and to provide better protection against strong winds. No further treat- 
ment is required until the crop is ready for harvesting except to keep the ground 
free from weeds and particularly to prevent from reaching the flowering stage, 
weeds which might hybridise with the plants from which seed is being produced. 

Harvesting, — The time of ripening depends on t!he crop, the date of planting, 
and on weather conditions throughout the growing season, but normally the seed 
should ripen during ‘August. It is advisable to wait until the crop is fully ripe 
before commencing harvesting operatiom. The seeds ripen in succession from the 
bottom of the seed stalk upwards, and some loss of seed is inevitable. In the 
case of mangels losses can be reduced if the crop is harvested when the seed 
clusters on the lower portions of the stalks turn brown. At this stage the major- 
ity will b6 fully developed. 

Swedes, turnips and crops of the cabbage family arc fully ripe when the pods 
have turned brown. To prevent losses due to shedding, harvesting operations 
should commence when the seed pods have reached a pale brownish colour. 

Parsnips and carrots are ready for harvesting when a large proportion of the 
seed heads have become brown and the stems begih to bleach. 

In the case of all crops the seed stalks should be separated from the root 
by cutting the main stem at a point well below the junction of the lowest 
seed-bearing stalks. They should then be tied together in bundles of thiee or four 
and stooked until the seed pods and foliage are well shrunken and seasoned — 
usually in about seven to ten days depending on weather conditions. Alter- 
nativdy the stalks may be hung up in ah open shed to diy j^nd be kept there 
until they are fully matured. In the ca.se of small plots individual seed stalks 
may be collected as the majority of the seeds on thein ripen. 
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cropi of roots' and vegetables cut at the normal stage of ripeness are 
extremely liable to ‘‘ shed the seed, hence handling should be reduced to the 
minimum. When the crop is being removed from the field, the cart used should 
be lined with sacking and the sheaves should be loaded on the cart from ground 
sheets, on which they should have been carefully placed beforehand. 

Where operations are on a large scale, threshing mny be done by any ordinary 
type of thresher, in which the necessary adjustments can be made, care being 
taken to prevent loss of seed in handling. Where a farmer plants merely a few 
dozen roots to produce his own seed requirements the seed heads may be threshed 
by placing them in a sack and beating lightly with a Htu'k. The seed can be 
cleaned by screening with an ordinary winnower or with a hand sieve. 

Root and vegetable seeds require to l»e carefully dried after threshing. Small 
quantities can bo dried in the farm kitchen, but in the case of commercial quan- 
titie.s a drying kiln should he utilised, \fter drying, the seed should he stored 
in a cool, dry, well-ventilated ]>laee in order to prevent losses diie to mould.s. 
Smjill quantities may be suitably stored in canvas bags suspended from the 
rafters of a weathcrpro(»f outlioiis<‘ 

Although mangels and turnq)s have been referred to particularly in the fore- 
going, the remarks apply almo.st c(jually to carrots and parsnips as well as to 
cabbages, cauliflowers and other members oi the same family. Seed of all 
these may be saved next Autumn by planting out during the coming Spring 

mother” roots as already described or. in the ease of cabbages, etc., selected 
“ heads” from the past season’s crop. Indeed many farmers already “ sava ” 
cabbage seed by adopting this procedure. 

Farmers who sowed rape as h catch crop last August can provide saed for 
sowing next Autumn by allowing portion of the crop to reach maturity and by 
saving the »e<*d therefrom. 

It should be reuieinbered that certain plants of similar type intercross with 
each other. This intercrossing or “ hybridisation ” takes place when the parent 
plants are m flower and the resulting seed wdl produce a hybrid which may be 
of little value from the farmer’s point of view. 

As a general rule the cultivated plants in each of the following groups will 
only intercross amongst themselves : — 

Group I — ^Swedes, turnips, rape. 

Group II — The members of the cabbage family, that is drumhead and 
garden cabbage, kale, savoy, etc. 

Group III — ^Mangel, sugar beet and garden beet. 



Ctnota, patsmps, pataley and celery, ▼bile not interorawing amoaget them- 
aelreB, may do so adth closely related wild forms, for example, cultivated carrot 
with wild carrot, etc. 


As a safeguard against the production of impure seed the vareties in any 
one of the above groups should not therefore be grown in close proximity to 
each other. In practice it will be desirable to provide for a distance of from 
three to four hundred yards. 

Sugar Beat S««d.— Tha aulttvatton of sugar baat saad and tba supidy of saad 
to contract grow«rs arc as haratofora balng attandad to by tha Irish Sugar Corn- 
pany, Ltd., who are in a poadflon to saiact tha most suitaUa strains for the pur- 
pose and baat growers should in no dreumstaimas use saad othw than that sup^iad 
by the Company. A farmw or other private individiud who attempts to grow 
sugar baat saad may produce a low sugar yidding stndn or worse still a hybrid. 
Tba Irish Sugar Company, Ltd., would in any event decline to accept delivery of 
a erop from saad so produced. 


(Issued as Special Leaflet No. ir>, February, 1041). 
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ECONOMY IN THE USE OF ROOT SEEDS. 


The Department’s Special Leaflet No. 15 ‘ The Production of Root and 
Vegetable Seeds ” outlines the measures which farmers should adopt this Spring 
in order to provide themselves with the necessary supplies of these seeds for sow 
ing in 1942. Meanwhile the supplies of turnip and mrngel seeds available for 
sowing in the present season are unfortunately, considerably less than our normal 
requirements. The Department has requested wholej?ale and retail seedsmen 
to distribute, proportionately amongst their customers, such seeds as are avail- 
able, and also to have regard to the requirements of growers, who (jannot procure 
supplies from their usual retailers. At best, therefore, growers will be unable 
to procure sufficient supplies to allow the usual rate of seeding, namely, 4 to 6 lb. 
per statute acre of turnips and swedes, and 12 to 15 lb. of mangels: In view of 
the relatively small number of plants which are allowed to remain, after root 
<Tops have been “ thinned ” or “ singled it is obvious that these rates of seeding 
are needlessly heavy and that in present circumstances they should be greatly 
reduced. Farmers, should, therefore, adopt measures accordingly. 

The first step towards such a reduction, and particularly in the case of turnips 
and swedes, is to provide a sufficiently fine tiltb to ensure that all seeds are 
sown at a uniform depth, ind that none are lost by sinking too deeply in a rough, 
badly-prepared seed bed. Provided conditions are favourable, a seeding of 
2 lb. of turnips or swedes will be sufficient, and no difficulty should be experienced 
in adjusting the ordinary turnip sower accordingly. 

A seeding of 3 to 4 lb. per statute acre should be quite sulficieut for mangels 
but the turnip sower cannot be depended on to deal w’th this quantity without 
risk of blanks,’' and hand sowing or dilibliug ” will, therefore, bet necessary. 
This may seem a slow operation but the use of a 'dibble ” similar to that shown 
in the accompanying illustration will save much time. Where this method of 
sowing mangels is practised, the man who operates the dibble presses his foot 
on it each time it is placed in position, thus pro%dding a firm seed bed at a 
uniform depth. A second man or youth following immediately behind places 
the requisite number of seeds in each dibble hole so made, and then fills the 
hole by drawing in the surrounding soil with the hand. A previous light rolling 
of the drills will facilitate dibbling.” A light rolling immediately after dibbl- 
ing will in any event be very essential. 

In the “ dibble ” shown in the illustration, the *' teeth ” are placed ten inches 
apart. On rich well-manured laud and particularly in the case of Globe varieties 
of mangels, rather than Tankard or long red types, the distance may be increased 
to 12 inches. This is a matter for individual growers. 

BiMsh ntangei seed ” or “ cluster ” is really a fruit coutaining two or more 



true seeds and an average sample of seed will usually give a germination oi 
140 per cent, and upwards. This Ineans that 4 mangel seeds vdll produce 
5 to 6 seedlings. Owing to lower average germination this season, not more 
than 5 seedlings may be expected from 4 seeds. 

Farmers should beware of using inferior seed which may have been held by 
retailers from previous seasons, under conditions which have destroyed the 
germinating capacity, or at least caused a serious drop in germination. 

The following particulars show the quantity of mangel seed which will be 
required per statute acre for 27 and 28 inch drills respectively, and for planting 
at either 10 inches or 12 inches apart and when either four or five seeds are placed 
in each ‘‘ dibble hole. 


Width of 
Drill 

Distance of 
planting 

Quantity of seed | 
required per 
statute acre j 



Using 4 
“ seeds ” 

Using 5 1 
“ seeds ” 

27 inches 

10 inches 

[ 

41 lb. 

51 lb. 

27 „ 

12 .. 

H .. 

’• ! 

1 28 

10 „ 

i'* - 

< >■ 1 

28 „ 

12 

1 ^5 ” 

1 

4l 1 


It should be borne in mmd that a reasonable crop of mangels can be secured 
by careful transplanting of seedling plants which have been lifted with a garden 
trowel or in such other manner as will not injure the delicate rootlets. The method 
is at least useful for filling “ patchy ” crops, and will of course, succeed best 
during moist weather. 
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FEEDING POTATOES AND OATS TO GROWING 

CHICKENS 


hy 

E. J. ShEEHY, D.Sc., and E. M. BURKE, 

Animal Nutrition Department, University College, Dublin. 

The shortage of maize meal, pollard, and bran, foods which, prior to the war, 
formed the major part of mashes has created a problem for the poultry feeder. 
Substitutes have to be sought vnd care must be taken that in making the replace- 
ments no essential nutritive ingredient ih omitted and that no drastic change in 
the physical chai actor of the mash made. Oats we have got in abundance 
but on account of its comparative bulky and fibrous character, the proportion 
of it in the mixture must not be excessive. Barley is equal to maize in concen- 
tration but unfortunately, it is less plentiful than oats. Potatoes there are, in 
abundance, but when fed in considerable quantity they make a bulky food for 
the young chickens. Green material— pasture herbage, cabbage, kale, etc — 
can, be had in variety and, in iiddition to the fresh greens, dried grass 
meal is available in this country from a couple of sources. It appeared desirable 
in view of the relatively larger quantities of potatoes and oats available to deter- 
mine the maximum quantities of these foods which may be incorporated in the 
ration of chickens, and to elaborate a few general principles for the guidance of 
those who can no longer procure the more familiar pre-war poultry foods. 

EXPERIMENT (1). 

A hatch of cliickens (white wyandottos) was reared for four weeks on a mash 
made up of : — 


bran (wheat) 

20 

parts 

pollard (wheat) . . 

30 

ft 

maize meal 

33 

ft 

grass meal 

5 


soya bean meal 

12 

tt 

ground limestone 

2 

ft 

salt 

1 

ft 

cod liver oil 

1 

tt 


It Was then divided into 3 groups of 30 chicks each. 

CMflip 1 was allowed to continue pn the above mash, fed ad lib and dry through 
out the experimental period. 



Group 2 was given the same mash ad lib for another week — 6th week of life — 
by the end of which each chicken was consuming about ounces per day. 
Thenceforward, the meal was rationed to ounces per chick per day, fed dry. 
In addition boiled potatoes were offered ad lib, in a separate trough from the 
beginning of the 6th week. To begin with, the potatoes were peeled and bruised, 
but as the chickens became accustomed to them the unpeeled bruised tubers 
were fed. The potatoes were kept before the birds practically all the time, and 
in such conditions, it was found that a considerable quantity was consumed. 

Group 8 was given the same mash ad lib. for another two weeks — 5th and 6th 
weeks of life — and by the end of the 6th week each chicken was eating about 
2| ounces per day. Thenceforward the meal was rationed to ounces per 
chick per day, and in addition boiled potatoes which were fed from the beginning 
of the 6th week were given ad lib. as in the case of Group 2. 

Water was given freely to all groups. In order to ensure that groups 2 and 3 
consumed protein and minerals and vitamins A and D, comparable with the cou> 
sumption of these ingredients by Group 1, the percentage of soya beau meal and 
of lime, salt and cod liver oil in the meal mixtures fed to groups 2 and 3 was 
appropriately raised at intervals during the experimental period. This was 
necessary in view of the limited meal consumption of groups 2 and 3 and in view 
of the deficiency of the potato in proteins, minerals and vitamins A and 1). 
Actually, at the age of 10 weeks the chickens in group 2 were receiving ounces 
of a mixture containing 24 per cent soya bean meal, 4 per cent lime, 2 per cent 
salt and 2 per cent livdt oil ; those in Group 3 were receiving 2J ounces of a mixture 
containing 20 per cent soya bean meal, 3 per cent lime, per cent salt and 2 
per cent cod liver oil. The experiment was started in January and because of 
the thin walled wooden houses in which the birds were accommodated and of the 
absence of bedding (so as to obviate complications arising from the consumption 
of the litter) the severe weather affected the weight increments rather adversely. 
The birds were confined to the house throughout the entire period of the experi- 
ment. 

The average weight i)er bird in each group was as follows : — 


Group 1. Group 2, Group 3. 

lb. ozs. lb. oas. lb. ozs. 

At 6 weeks of age .... 9| 9} 9| 

At 8 weeks of age .... 1 3| 13 H 

At 11 weeks of age 1 12^ 1 9| 1 


T^ birds remamed in excellent health throughout ; <mly one was 

lost from Group 1, rad two from each of the others, all the casualties 1:^ing due 
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to aooidents. The droppings from Group 2 and 3 were very much softer than 
those from the birds in Group 1, and consequently the floors of the compartments 
to which groups 2 and 3 were confined were much more difficult to keep dry and 
clean than that of Group 1 . 

It will be noted that the birds in Group 2 made less progress than those of 
group 1, while those in group 3 made greater gains. Observation of the birds 
confirmed the inference to be drawn from the results namely, that in the rearing 
of chickens on potatoes ad lib. together with a limited allowance of meals, 1| 
ounces of meal per chicken per day is too little while 2^ ounces is ample at any 
time up to the 12th week of life. The actual consumption of meals by the birds 
in Group 1, which were allowed free access to the meal trough, was as follows : — 

Ounces per chicken 
per day. 


6th week of life 


2 

7th week of life ... 


■ n 

8th week of life 


H 

9th week of life .. 


u 

10th week of life 


3f 

11th week of life . . 

• 

4 

The consumption of meals and potatoes per chicken 

per day by Group 

given below : — 

Mtab. 

Potatoes. 

6th week of life 

.... 2 ozs. 

approx. 1 oz. 

7 th week of life 

.... 2| ozs. 

approx. 2 ozs 

8th week of life 

2| ozs. 

approx. 3^^ ozs. 

9th week of life 

24 ozs. 

approx. 4Jozs. 

10th week of life 

2| ozs. 

approx. ozs. 

1 1th week of life 

ozs. 

approx. 6^ ozs. 

1 2th week of life 

ozs. 

approx. 7^ ozs. 


The chickens on a meal allowance restricted to 2^ oimces ate a quantity of 
potatoes of approximately equivalent food value to that of the meals which, 
if ad lib. meal feeding obtained, they would otherwise consume. Thus, in the 
10th week the comrades of chickens limited to ounces of meal ate 3| ounces 
of mash ; in lieu of the difference (IJ ounces meal) the meal restricted birds (group 
3) ate ounces of potatoes. The rate of replacement was 4 of potatoes to 1 of 
meals. In the 12th week it will be seen that the total consumption of meals 
and of potatoes in group 3 was in the proportion of 1 to 3— restricted meals and 
potatoes ad Hb. 

In this experiment a fourth group, taken from the original hatch was included. 
With olie xception it was treated similar to Group 3. The difference between 



groups 3 and 4 was that in the oase of the latter the .maiae meal of the mash was 
replaced by barley meal and the grass meal replaced by e;stra bran ; the deficiency 
in vitamin A (carotene) in Group 4 diet was made up by allowing it fresh green 
food ad lib. throughout the period of the experiment. Without the green fee4ing 
Group 4 would have made very slow progress and many, if not all, of the chicks 
would have died — ref. grass meal experiment reported in this number — With 
thf green food the chickens in group 4 made equally good progress with those of 
Group 3. 


EXPEBIMENT (2). 

A>s6Gond experiment was conducted on a hatch of 112 chickens (white wyan> 


dottes) divided into 4 groups after they had been reared for 4 weeks on a mash 

made up of: — 


ground oats 

.... 30 parts 

pollard (wheat) 

.... 28 

barley meal ... 

.. 20 

maize meal 

io „ 

Ext. soya bean meal 

12 „ 

ground limestone. . 

. 2 „ 

salt 

1 

cod liver oil 

1 


Grouj) 1 WHS fed this mixture throughout the period of the experiment. Group 
2, from the fourth week onwards, was put on the following mixture : — 


ground oats .... 

... 50 parts 

pollard 

28 

barley meal 

.... — 

maize meal ; 

10 „ 

Ext. soya bean meal 

12 „ 

ground limestone 

2 „ 

salt 

1 » 

cod liver oil 

1 .. 


Group 3 was given the same meal mixture as that fed Group 1, but after the 
6th week the meals were no longer ied ad lib. ; they were limited to ounces 
per chiofcen per day which was approximately the amount eaten at the end of 
the 6th week* Boiled potatoes were introduced in the 6th week and were fed 
ad lib. in a separate trough theneefonrard. 

Group 4 was treated in the same way as Group 3 except that maal piixture 
fed was the same as that given to group 2 i.e., the high proportion of oats. 

!rhe birds had abundance of water at all times. As th^ ^st progressed he 



proportion of soya bean meal, minerals and cod liver oil in the meal mixtures 
fed to groups 3 and 4 was appropriately increased so as to ensure a consumption 
of proteins, minerals and vitamins A and D comparable with that of groups 1 
and 2, fed meals ad lib. 

Weight for age the chicks in group 1 of this oxporiment were equally good 
with those of group 1 of experiment (1) that is to say, they made similar weight 
increments. There was one difference worth noting namely, that in group 1 of 
this experiment feather picking made its appearance*. Group 2 of this experi- 
ment fell behind group 1 in weight increase, but in how far this was due to the 
oxtra bulk of the ration (higher pro]>ortion of oats) or to the lesser consumption 
of meals, it is not possible to say. Presumably both factors operated. Groups 
o and 4 made somewhat less but not significantly less gains than groups 1 and 2 
respectively, showing that the birds were able, in the case of both diets, to utihse 
large quantities of potatoes effectively provided the meal allowance was at least 
2^ ounces per bird daily. 

In this exi)erimcnt one chicken from Group 1 died of enteriiis : three deaths 
from Group 2 were caused by enteritis; there w’ere no casualties in Group 3. 
mortality iii Cilroup 4 included one caused by enteritis. The increase in tlic 
incidence of this disorder as the proportion of ground oats in the mash was raised 
Irom 30 to 50 ])er cent, is worth noting. The oats was ground only 0> a medium 
tine grist. The decreased incidence of enteritis in the potato fed groups would 
uggest that the largo bulk of jiotatoos protected th(‘. intestine from any possibh* 
effect of irritation which may be caused by imground particles of oat husk. 
Theie observations on the oi^currence of enteritis support impressions gained 
from previous experience. 


DISCUSSION. 

Neither oats nor potatoes contain any vitamin A (carotene) a food factor 
Avhich is present in yellow maize and which is essential in considerable quantity 
for growth and health in chickens. In the absence of yellow maize it is necessary 
to provide carotene from some other source of which, with supplies of cod liver 
oil short, green feeding is the only one freely available in pres(‘nt circumstances. 
Abundance of fresh green food or 5 to 10 per cent, of grass meal (of good green 
quality) supplies adequate carotene. 

A convenient method of feeding potatoes to chickens is to place them in a 
separate trough and allow the birds access to them at all times. In order to 
insure the maximum consumption of potatoes it is advisable to limit the meal 
allowance. With potatoes ad lib. sufticient meal is provided at any stage of 
fjrowth by 2^ ounces per chicken per day, but, of course, birds less than 5 weeks 
of age will not consume this quantity of meals. When potatoes are fed mixed 

Note a similar result from groups fed a high proportion of oats reported in 
iDepartment^s Journal, Vol. XXXVII.. No. 1. 




'with mejil the inaxiriiuni proportions of potatoes for good results are as follows : — 

At age of 7 weeks — 1 part by weight of potatoes to 1 part by weight of meals. 

At age of 10 weeks — 2 „ „ „ „ „ 

At age of 12 weeks — 3 „ „ „ „ „ 

A meal mixture one-third of which consists of oats is equally good with a similar 
mixture containing one-third its weight of wheaten bran. Where necessary 
u}) to 50 per cent of a chicken meal mixture may consist of oats. An 
admixture of boiled potatoes with a meal mixture containing oats impro\'<‘s 
it from the point of view of the health and vigour of the chicken. Oats for 
(‘hicken feeding should bt‘ ground fine more especially when the proportion of 
oats in the meal mixture is high. It would appear that the needle points of 
partially ground oat hulls cause injury to the intestine and thus give rise to 
enteritis. 

Botli liarley and wheat (th<‘ avail abb* t mall grain) are suitable for incorporation 
into a chicken mash in quantity up to any desired proportion, provided, of cours(\ 
the necessary minerals, proteins and vitamins are fed. 

In the presence of direct sunlight and with a sufficient supply of green food the 
supplementary vitamins are assured. 

Separated milk supplies all the proteins and minerals necessary. In its absence 
minerals and vitamins are provided by 8 per cent of fish or meat meal, but tlie 
giving, in addition, of common salt to the extent of one half to one per cent of 
the ration is of utility. When extracted soya bean meal or ordinary bean meal 
or dried yeast or any other high protein food is used instead of separated milk 
for the jiurpose of supplying the proteins it is necessary to add salt at the rate of 
1 per cent and ground limestone or hydrated lime or other lime grit at the rate 
of 2 per cent to supply sufficient minerals. 

Due to the curtailment in the supplies of wheaten pollard and bran, chicken 
mashes must in many instances be made up in the absence of these foods in whirli 
case the utilisation of potatoes, oats and barley to the maximum extent will he 
necessary. 


(Received for publication on Slst July, 1941). 



807 


FREEZING INJURY TO POTATO TUBERS 

BY 

Robert McKay, D.8c. and Phyllis Clinch, M,Sc., Ph.D. 

Tiepartment of Plant Pathology, University College, Dublin. 

The last three winters have been unusually severe for this country and cold 
spells in the December — January periods resulted in considerable injury to 
potato tubers both in storage and in transit. At Glasnevin, potatoes for experi- 
luental ]jurj)Oses have been stored continuously in the same house since 1921, 
but freezing injury was never observed until the years 193tS — 41. As practically 
all the jiotatoes in the store are u.sed for seed in \ arious exjierniKints, observations 
hav(‘ been made both on the types td injury shown by th(‘ tubers and th(‘ir subse- 
(pieiit behaviour w'hen planted. These observations have lieen supplemented 
]>y some laboratory exjieriments as well as by observ'ations on tubers from various 
other sources. 

The average temperature about which potato tubers are liable to freeze i.c. 
at which ice formation takes place wutliin the tissues, is 29 degrees F. but tubers 
may be cooled several degrees below’ this temperature without freezing ; any 
jarring or movement of such undercooled tubers, however, usually results in the 
immediate formation of ice crystals ((3) (4) (5)). Wright and Diehl (6) point 
out that th(* occurrence of freezing injury in ])otato tubers exposed to tempera- 
tures at, or below’, 29 degrees F. depends ujion a number of variable factors, 
<*.g. the duration of exposure to low' temperatures, the type of container in which 
the potatoes are held, and the internal temperature of the potatoes previous to 
their exposure to temperatures below the freezing point. Investigators generally 
are of opinion that injury to potatoes is not caused by low' temperature alone 
unless actual ice formation has taken place in the tissues. 


TYPES OF INJURY FOLLOWING EXPOSURE TO TEMPERATURES 
BELOW THE FREEZING POINT. 

The tubers stored at Glasnevin, on which most of the observations were made, 
included in each year 5 — 6 hundred tuber units, representing 34 different varieties. 
The units were contained in I lb. chips and some larger bulks in sprouting boxes. 
None of the tubers was disturbed until several days after tha wring. No records of 
the temperatures within the actual store house are available but the temperatures 
out of doors for the months of December and January in the years 1938 — 1941, 
during which the freezing injury occurred, are shown in Table 1. It will be 
seen that low temperatures occurred ou several consecutive days in each season 
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The following types of injured tubers have been observed : — 

A. Soft Tubers — The tubers are quite soft to the touch and exude liquid when 
pressed between the thumb and finger ; the eyes are blackened and the lenticels 
encircled by black areas. On cutting, sap flows freely from the raw surfaces 
which, after a time, turn pink and finally blackish in colour. Tubers of this 
type are known as “leakers” and they are completely killed. Partial “leakers” 
sometimes occur in which the softening is local, or tubers may have a rubber- 
like texture and only “leak” slightly when cut. 

The exuded liquid from soft tubers becomes sticky on evaporation indicating 
t he presence of dissolved sugar. It is, of course, well known that low temperatures 
incite the transformation of starch into sugar within the cells of potato tubers 
so that the latter turn sweet. 

B. Firm Tubers — A great many damaged tubers fail to show any softening 
whatever but display the following types of injury : — 

(1) Int(‘rnal Necrosis-This is practically always associated with the vascular tissue 
(Fig. 1 ). The injury may be confined to a slight browming of the vascular strands 
or there may be a thickened band of blackened tissue following the line of the 
A'ascniar ring, or a thin brown line with blotches of necrotic tissue here and 
there. In rare cases the necrosis occurs in the tissue immediately underneath 
the skin of the tuber. It should be pointed out that internal necrosis is not 
necessarily a sign of freezing injury as it is also a symptom of certain virus diseases 
such as primary leaf roll as well as of some fungus diseases e.g. Verticillium (1). 

(2) ** Mealiness ” — Part of the flesh of practically every firm, injured tuber 
displays a ’‘mealy” texture and in such areas the cells are dead. Most frequently 
the “mealiness” is in the region of the vascular ring and in the tissue enclosed 
})y the latter. Sometimes, however, it is confined to the area under the skin or 
it may be localized in any part of the tuber, very often in the heel end. Cavities 
usually occur in the “mealy” areas due to the collapse and drying out of groups 
of cells. The “mealy” condition is not always accompanied by internal necrosis 
but the aflectod tissue is usually darker in colour than the normal flesh. 

(3) Killing of “ Eyes ” — All buds may be killed (Fig. 2) but frequently only 
those at tlie rose end are destroyed, probably because they are better developed 
at the critical period. Killing of the eyes is usually, but not always, accompanied 
by some visible internal injury ; on the other hand, many buds may be viable on 
tubers displaying internal necrosis and “ mealiness.” 

Killing of eyes may of course be due to other causes besides freezing, e.g. bad 
attacks of skin spot, ordinary scab, and Fusarium. 

(4) Surface Depressions — A common feature of tubers which have been ex- 
posed to low t(unperatures is the presence on them of sunken areas usually about 
I inch in diameter (Fig. 3). This appears to be a localized freezing effect. The 
cells are killed, moisture is lost and there remains a dry mass of starch grains 
and cell debris occupying a smaller volume than that of the origmal cells so that 
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TABLE L 

Temperatures at and below freezing point during December and Januarv. 
1938 — 1941. (Registered in open at Glaanevin). 


Date 

Df'ocnibor 

1938 

1 

Fahronhc^it 



JanufirN' 
1939 ‘ 

1 )egriH»H 

Kahrcnln*il. 

1 

December 

1939 

Degrees 

Kalirenheit 

3amiary 
1940 ■ 

I )(‘greeH 
Kahrenlcit 

Doceinber 

1940 

Degrees 

Ta lire n belt 

1 flan liar V 

1 1941 ‘ 

1 )egrees 
Kalireniieit 

1 



— 


27 

— 

29 


31 

29 


25 

1 

27 

3 

31 

25 


23 

— 

20 

4 

27 

31 

— 

— 


25 

5 

— 

21 

— 

— 

- 

12 


-- 

21 

29 

““ 

— 

12 

7 


1 

20 

- 

32 

31 

8 


j 

-- 

30 

32 

31 

9 

24 

1 

1 

— 

31 

— 

— 

10 

29 

21 i 

— 

28 

— 

20 

11 


■24 ! 

— 

24 

— 

— 

12 


24 


18 

30 

32 

13 


25 I 

3( 

20 


29 

u 


21 i| 

18 

— 

30 

15 

— 

__ 

— 

18 

— 

24 

10 

1 

j 

“ 

27 

1 1 

— ' 

' 14 

17 

1 

25 j 

1 

““ 

11 1 

27 i 

22 

18 

28 1 

— 


; “ ! 

— 

25 

19 

1 29 

i 

32 1 

32 

10 1 

29 

__ 

20 

25 

32 

28 

17 

29 

i 31 

21 

20 

- 

29 

13 


— 

22 

17 

20 

26 

19 

1 

- 

32 

23 

14 


30 

21 

— 

25 

24 

29 

24 

29 

— 


29 

26 

28 

22 

20 

— 

— 

— 

20 

32 

27 

— 

- 

29 


27 

— 

32 

28 

- 

28 

— 

28 

32 

31 

29 

- 

25 


29 


28 

20 


~ 1 

— 

30 

32 

— 

28 

32 


— 

31 

28 

27 

27 

32 

- 

— 



the skin sinks in. Dry Rot ( Fusarium ctzertdeum) frequently develops in 
these areas. 

It has been observed that somewhat similar depressions may be caused by 
the attacks of certain mildly parasitic fungi, but in such oases the fungus mycelium 
can be detected by microscopic examination. 

LABORATORY EXPERIMENTS 

The scope of these was limited by the fact that they were carried out in an 
ordinary household refrigerator, the freezing chamber of which could only 
accommodate 1 2 tubers at a time. The temperature in the freezing chamber was 
17 degrees F. and that in the main body of the refrigerator was 28 — 
30 degrees F. Uniform tubers of 3 varieties (Kerr’s Pink, Up-to-Date and Early 
Rose) were used, all of which had previously been stored in an outhouse. The 
tubers, contained in open wooden boxes, were submitted to the te!nperatures 
mentioned for varying periods of time and at the end of each period the tempera- 
ture was allowed to rise without disturbing the tubers which were not returned 
to the store house for 24 hours. 

The information derived from these tests may be summarised as follows : — 

(1) All three varieties reacted similarly, but there was a striking difference 
in the resistance of individual tubers to low temperatures. Certain tubers wen* 
unaffected by considerable under-cooling. 

(2) Of tubers exposed to 17 degrees F. for 1 8 hours, the majority were complete 
'‘leakers” and the remainder W(;re uninjured. 

(3) Of tubers exposed to 17 degrees F. for 4 hours and 6 hours, the majority 
showed the dry type of injury i.e. internal necrosis and “mealiness” and more or 
less killing of eyes. A small number were rubbery and “leaked” slightly and a 
few were unaffected. 

(4) Tubers exposed to 17 degrees F. for 2 hours were uninjured. 

(5) Tubers exposed to 28 — 30 degrees F. for (a) 18 hours and (b) 72 
hours were uninjured. 

(6) Tubers with tough skins and short leafy sprouts, treated on 1st April- 
were more resistent than those of the same batch examined four months previous 
ly. However, 18 Hours at 17 degrees F. resulted in a number of ^‘leakers” on 
each of which the sprouts were killed. The remaining tubers were unaffected. 

In addition to the refrigerator experiments, 36 tubers were placed in a sack 
on the concrete floor of a cold glasshouse during the spell of severe frosty weather 
in January 1940 and were left undisturbed for a period of nine days. A thaw set 
in on the 8th day, but previous to this the minimum night temperatures in the 
glasshouse varied from 20 degrees to 23 degrees F. reaching 28 degrees F. on one 
night only. On examination of the tubers it was found that 7 ‘‘leakers” occurred 
in the upper, exposed portion of the sack, 11 tubers showed no visible in^iu^y and 




Fig. 1.- Tuber showing intoinal necrosis of medium seventy 
<luc to treeziiig injury. 



Fig. 2.— Tuber (var. Majestic) showing killing 
of eyes due to freezing injury. Note firmness 
of tuber which was photographed after 12 
months* storage. {Photographs by (?• H, 
McLean). 




Fig. 4. — Premature tuber formation following planting of 
potato subjected to freezing (yar. Dunbar Standard). 

-^Photographs by Q, H. McLean) 




Fig. 5. — Spindling sprouts on tuber injured by freezing. {Photograph by O, 11. 

McLean). 
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the remaining 18 displayed varying degrees of internal necrosis and bud injury. 
The experiments confirm Wright’s and Diehl’s (6) view that "‘leakers” represent 
the extreme form of injury and also that temperatures around the freezing 
point do not necessarily cause injury in undisturbed tubers even after 72 hours. 
Soft tubers are, of course, produced at temperatures above 17 degrees F. Wright 
and Diehl obtained 15 per cent, “leakers” in Triumph and Irish Cobbler potatoes 
after 48 houn;^ but not after 32 hours’ exposure to 27 degrees F. In a second 
experiment, softening occurred after 32 hours but not after 24 hours’ exposure 
at 27 degrees F., while at 22 degrees F. 60 — 70 per cent “leakers” occurred after 
21 hours. Obvuously the lower the temperature, the shorter is the time required 
for the producition of “leakers.” 

INDIVIDUAL VARIATION JN RESISTANCE TO LOW TEMPERATURES 

This was the most striking feature in all cases examined by th(*- writers and has 
also been the subject of (*omrnent by other invcistigators. In the store house at 
(llasnevin, following the cold spells of 1938-41, practically every one of the five 
to six hundred tuber units showed some injury. With few exceptions, however, 
each unit contained a certain number <if sound tubers, the remaindtir showing 
various types of injury. Freriuently, all types occurred in the same eiii]). This 
variation was also evident in the laboratory experiments, the extreme cas(‘ being 
that of tubers submitted to 17 degrees F. for 18 hours in which two out of 12 
tubers were uninjured, the remainder being '‘leakers.” The variety of tubers 
present in the store house rendered possilde the conclusion that the injury pro- 
duced cannot be specifically related to any particular condition of the tubers 
for all types sulTered, from those which were smooth and firm and cornpb'tely 
dormant to those which had large sprouts and rough shriv(‘Iled skins. All sizes 
too, were damag(‘d, Speaking generally, however, it (Uiii be said tliat large, 
turgid tubers appeared to suffer most. It is not possible, either, to discriminate 
between the powers of r(‘sistaiice (>f different varieties, but Up-to-Date, Arran 
(Vest, Epicure, (.%amj)ioii, Arrau Baimer*and Arran Cairn were amongst the most 
susceptible. Wright and Diehl (6) found some difference in the resistance* of 
three American varieties of potato. 

SUBxSEQUENT BEHAVIOUR OF TUBERS SUBJECTED TO TEMPERA- 
TURES BELOW THE FREEZING POINT. 

This is naturally a most important aspect in the case of potatoes destined for 
seed and one to which special attention has been given. The observations made 
at Glasnevin may be summarised as follows : — 

(1 ) “Leakers” furnish a rich medium for organisms of all kinds and soon decay . 

(2) Tubers, although perfectly firm, may fail to sprout at all, dut* to the eyes 
being dead. Such tubers are still firm after 12 months storage (Fig. 2). 

(3) Injured eyes on firm tubers may produce very weak, spindling sprouts 
from subsidiary buds which, if conditions are at all adverse, fail to surviv^e and 
at best produce very weak shoots after considerable delay (Fig. 5). 



(4) Uninjured eyes on tubers which show internal ntsorosis or **inealiness” 
sprout normally if somewhat slowly ; they may produce normal shoots if growing 
conditions are so favourable that independent roots are formed rapidly. Under 
adverse conditions however, they are liable to perish due to the inadequate 
supply of nourishment from the injured tuber or the early decay of the latter. 

In cases where tubers were already strongly sprouted at the time of exposure, 
premature tuber formation without production of aerial parts took place under 
dry soil conditions *(Fig. 4). 

Tubers wliich have been super-cooled but which fail to display internal or 
external injury produce normal plants. 

Apart from these direct effects, losses may occur in bulk lots of frozen potatoes 
as shown by the following observation. Forty tubers each of Kerr’s Pinks and 
Up-to-Date were submitted to this laboratory by Mr. J. J. Major of the Depart- 
ment of Agriculture on 23rd January, 1939. These tubers were part of a con- 
signment which had been frozen in transit to Liverpool and they were taken from 
sacks containing 50 — 80 per cent ‘‘leakers.” The tubers submitted were apparent- 
ly sound but many were covered by the syrupy exudation from soft tubers. 
They were placed in clean sprouting boxes in a cool room where they remained 
for two months. At the end of this period about 30 per cent of the tubers of 
both varieties were affected with Dry Rot due to Fusarium caeruleum while 
control tubers of the same varieties stored in the same room developed only 1 
per cent Dry Rot. * It is concluded that the exudation from soft tubers, although 
probably not directly toxic to sound tubers with which it may come in contact, 
is harmful in so far as it furnishes a rich medium for the growth of parasitic fungi 
thereon. 


DISCUSSION. 

It is clear from what has been said that the prejudice which exists amongst 
merchants against accepting cargoes which have been frozen in transit is well 
founded. However carefully re-handled, it would be impossible to exclude 
all types of injured tubers without cutting every individual tuber. Such con- 
signments should not be used for seed purposes unless absolutely necessary. 
Wright et al (7) estimated the yields from three varieties of potato which had been 
subjected to freezing temperatures and from which all soft and wet specimens had 
subsequently been removed. They found a reduction in jdeld as compared with 
that of untreated lots of from 27,07 to 95.37 bushels per acre according to 
variety. If it is suspected that freezing has occurred and that soft tubers 

* The phenomenon of premature tuber fomation has been known to over iOO years (^)* 
It may be due to several other causes besides freezing injur/* indbadto (i) r^ieated removal of 

sprouts from early varieties like Duke of York ; (ii) secondary leaf-rbil. 



have been removed, sample tubers should be cut across at the heel end when 
the appearance of ‘‘mealiness*’ and necrosis will confirm the suspicion. 

Although much injury to stored potatoes resulted from the cold spells of the 
last three winters it must be admitted that such periods of prolonged low tem- 
peratures are abnormal in this country. Nevertheless, they are liable to occur 
again but iif^ proper precautions are taken no loss need be incurred. Pitted pota- 
toes can be adequately protected by increasing the depth of covering soil and by 
lining the latter with straw, if procurable ; in the case of potatoes stored in sheds, 
a lamp should be available for keeping up the temperature to 30 degrees F. 
during spells of extremely cold weather. 

If prolonged low temperatures have been experienced during the winter 
subsequent “misses” in the potato field may be avoided by sprouting the tubers 
before planting and using only those which sprout normally. This procedure, 
indeed, has been consistently recommended by the Department of Agriculture, 
but is particularly desirable after a severe winter, when freezing injury may 
have occurred. 
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LAYING FOWL AND GROWING CHICKENS REQUIRE 

VITAMIN A 

hi! 

B. J. SENIOR, M.Sc., and E. J. ShEBHY, D.Sc., F.R.C.Sc.I. 

Animal Nutrition Department, University College, Dublin. 

It is well known that fowl in common with other farm animals require supplies 
of Vitamin A to enable them to maintain health and to achieve a satisfactory 
rate of growth and egg production. In the past, the need for directing particular 
attention to this constituent of the fowl’s ration has not often arisen, because it 
has been supplied in abundance by ingredients incorporated in the ration prim- 
arily for other reasons. Thus, cod liver oil, commonly used as a source of vitamin 
D, is also a potent source of vitamin A. Yellow maize containing a carotenoid 
pigment from which the fowl elaborates vitamin A was usually included to the 
extent of about 30 per cent, in poultry mashes ; furthermore, kibbled maize or 
cracked corn often formed portion of the grain supplement of laying fowl. Where 
in addition to these sources of Vitamin A, poultry were on free range or had 
otherwise access to a plentiful supply of green material, which is very rich in 
carotene, a deficiency of this vitamin w^as not likely to occur. In view therefore 
of the disappearance ^of maize from the market and the severe curtailment of 
supplies of cod liver oil, there is a grave danger that the need for supplying 
vitamin A may be overlooked. (Wsequently it was considered advisable to 
]dan some feeding trials which would demonstrate how easily a condition of 
vitamin A deficiency may be brought about, and which would draw attention 
to the ill (‘fi'ccts of such deficiency in the case of the laying hen and arrowing 
chi(d<eri. As grass m(;al is now made in this country and will doubtless be widely 
used during tlu* coming winter as a source of vitandn A it was arranged to include 
it in some of the rations at different levels with a view to getting some information 
as to the minimum amounts necessary for that purpose. 

The amount of green material required will of course depend on the carotene 
content. Thus, American work (1, 2,) has shown that alfalfa when used as a 
source of vitamin A should form from 1 per cent to over 10 per cent of the fowls 
ration depending on its carotene content. The variation in the analysis of 
grass meal as made from our mixed pasture grass is not so marked as that of 
American alfalfa meal appears to be. In any case if the percentage of grass 
meal of a certain carotene content which must be incorporated in a mixture be 
determined, allowance can always be made for samples of similar origin with a 
slightly different analysis. In the trials on laying hens reported herein, two 
levels of grass meal were chosen, namely 10 per cent and 20 per cent of the meal 
fed, and in the case of growing chickens levdis of 5 per cent and 10 per 
cent were tested. 



EXPERIMENTAL. 


LAYING PULLETS. 

White Wyandotte pullets about 8^ months old were selected from a large flock 
in November 1940. The pullets had been reared on grass runs, and from the age 
of a few weeks their meal ration had contained 30 per cent of yellow maize. 
Only those birds which had been laying for at least a month were chosen for the 
experiment. As far as could be judged they were all in perfect health. During 
the six months of experimental feeding the birds were confined in large houses 
to which direct sunlight had access. They were divided so that each house 
had approximately the same number of birds per square yard of floor space. 

The grass meal contained an av^erage of 30 mgrni carotene pe.r lOOg of dry 
matter, and 13 per cent of crude protein. The carotene was determined by the 
method of Ferguson & Bishop (3). The grass meal had been stored for a period 
of 0 months prior to the commencement of th(‘ experiment. 

Dry mash was given to the limit of apjietite. An equal amount of grain was 
fed in the evening — the mixtun* being madt* up of equal parts of barley and 
cockle wheat. Water and oyster shell were fed ad lib. Wheat or barley straw 
was used as litter. 


The mixtures given to the various groups were as follows - 



Group 

Group 

Group 

Grou} 


T 

11 

III 

TV 

Brail 

20 

20 

20 

20 

Pollard 

20 

20 

20 

20 

Barley meal 

3i) 

30 

30 

- 

Maize meal 



~ 

30 

Grass meal 


10 

20 

- 

Finely ground oats 

20 

10 


20 

Meat meal 

H 

8 

8 

8 

Ground limestone 

J 

1 

1 

I 

Salt 

1 

1 

1 

1 


The birds wore trap nested and a record kept of the production of each. An 
examination of the record sheets did not show any difference between the groups 
with respect to the size of egg. The total number laid by each bird was therefore 
taken into account for comparative purposes. In calculating the number of 
hen^days for each group, a bird which died was treated as if she had ]>een re- 
moved from the experiment on the day on which she had laid her last egg even 
though death did not occur until some time later. As most of the deaths were in 
group I (the control group) and were ascribed to a deficiency of vitamin A, it 
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is GonsideTed that thin in fairer than pensiitrinj the group with a big number of 
hens for the number of days during which they were ill prior to death. Unfor- 
tunately, in the middle of March, owing to shortage of feeding stuffs all groups 
had to be culled. The numbers removed from the groups were respectively 
5, 4, 4, 4. In calculating the average numbmr of pullets these were treated in 
the same manner as were deaths. Table 1 gives the relevant data : — 

TABUE 1. 



Group I 

Group II 

Group III 

Group IV 


Control 

^ . 
Grass meal 

ao% . 

Grass meal 

W% 

Maize 

1 

No. of hirdB at commencemonl of the 
experiment (11/11 ^’40). 

32 

i 

26 

22 

23 

No. of birds at conclusion of the 
experiment (11/5 /'41 ) 

8 

1 

19 

i 

16 

15 

Total number of hen-days 

4529 

4109 

3626 

3570 

Average number of pullets 

24.9 

22.6 

19.9 

19.6 

1 

Average number of eggs per pullet 

«2.6 

80.7 

1 

79.8 

86.6 


It will be seen that the number of eggs per pullet in group I (getting neither 
grass meal nor maize^ is much lower than in any other group. 


Table 2 gives particulars of deaths in the various groups. 

TABLE 2 . 


i 

Group 1 

Control 

Group II 

10% 

Qrami mesi 

Group 111 

20% 

UrasH meal 

Group IV 

ao% 

Maize 

Total Number of deaths 

19 

3 

2 

4 

Number ascribed to vitamin A 





deficiency 

16 

0 

0 

0 


The 12 deaths amongst rite four groups due to causes other than vitamin 4 
deficienoy, were brought about by such causes as burst oviduct, peritonitis and 
accidents. The post mortem reports on the 16 pallets when death has bean 
ascribed to a.dc^rienoy of vitamin A indladed the fo&owi|^: eaoms of death or 
symptoms ei disease :-~marhed nephritis, gmt, in^eotioiu ooldt> 

peritonitia, eye inflammation, diseases of the niphritorilr hpst. the 

first rime numths .there was only an oooarional death bnt riineaftei; riMi]r barinn 




increasingly frequent. For many weeks prior to death the birds showed a 
listless appearance not unlike that associated with coccidiosis. The feathers 
were ruffled and inclined to stand out from the head. Borne birds were inclined 
to stagger occasionally. All of them developed a peculiar staring appearance in 
the eye, and in most eases there was inflammation and lesions around the eye 
prior to deaths, The pathological conditions reported are comparable with 
those usually associated with vitamin A shortage. 

The livers of birds which died were assayed for vitamin A ; also at the con^ 
elusion of the experiment a number of healthy birds from all groups were killed 
for this purpose. The method of Davies (4) was used for the extraction of the 
livers. An examination of the livers of pullets wliich had been on a common 
ration for 6 months showed great variation in the reserves of vitamin stored. 
No attempt therefore was made in this experiment to correlate the amount of 
vitamin found in the livers with the amount of carotene fed. Bufficient evidence 
for the purposes of this experiment was obtained by simply determining whether 
or not vitamin A was present in the livers. In no case was any trace of the 
vitamin found in the livers of birds which died in group 1. On the other hand 
all livers from groups II, III & IV contained considerable amounts. 

At regular intervals a number of eggs from each group were taken and the 
colour of the yolks compared. At the beginning there was approximately the' 
same amount of pigment in the eggs from all groups. One month after the 
commencement of the experiment the colour of the yolks of group 1 eggs was 
definitely lighter than that of eggs from any of the other groups and by the end 
of two months the eggs from group I no longer showed any yellow or orange 
colour. It is interesting to note that at this stage the pullets had not yet shown 
any gross symptoms of ill-health, so that the disappearance of colour from the 
egg-yolk in such cases might be taken as a warning of an ai)proaching condition 
of vitamin A deficiency. The yolk colour did not fade in any of the other 3 
groups at any stage of the experiment. In fact as the experiment progressed, 
the colour deepened slightly in group 3 (20 per cent, grass meal). 

DISCUSSION (LAYING PULLETS). 

The results emphasise the possibility of the occurrence of Vitamin A deficiency 
in the feeding of la3dng fowl kept intensively. The pullets in this experiment 
having been reared on grass runs and having had 30 per cent of yellow maize 
in their ration since the age of a few weeks, entered on their period of winter 
laying with a good reserve of vitamin A. Within a few months signs of deficiency 
were in evidence. The colour disappeared from the egg yolks, egg production 
declined, ill-health developed, and within six months just half of the number 
in the vitamin deprived group had died. The post-mortem examination of the 
carcases^ together with the complete absence of vitamin A in the livers of birds 
from group I compared with the normal health and production in the other 
gfOupe li^aves no doubt as to the cause of death. It would appear that 





10 per cent, of grass meal (containing 30 mgrm* carotene per 100 g) provides 
an ample supply of vitamin A for the requirements of laying pullets during the 
winter months at least in those cases where the pullets have had a good supply 
of carotene during the rearing period. The deeper colour of the egg yolk in 
group 3 (20 per cent grass meal) would suggest that the fowl metabolised and 
stored a greater quantity of carotenoid pigments in this group, but there is no 
suggestion that it was necessary for health or for egg production. 

Cod liver oil, which is a potent source of vitamin A as well as of vitamin D, 
gives complete protection to laying fowl from the diseased conditions associated 
with a deficiency of vitamin A and is effective in preventing the decline in egg 
yield, but it does not impart pigment to the egg yolk. Fresh green food such as 
pasture herbage, cabbage, lettuce, kale, possesses all the virtues of dried grass 
meal ; indeed it is as good not alone as a sounje of vitamin A but also as a source 
of minerals and proteins, and its physical effect on the food tube of the bird is 
far more favourable than that of the dried grass meal. The chief lesson to be 
learned from the woik reported is that in the absence of maiise and cod liver oil 
the inclusion of fresh green food or dried grass in the diet of laying fowl is e.ssential 
because no other items of poultry rations contain any appreciable quantity t)f 
vitamin A. 

EXPERIHENTAL. 


GROWING CHICKENS (a). 


Week old chickens were divided into 4 j 

groups of 35 each 

in September 1941), 

and were confined to houses fitted 

with 

ti slatted platform raised about a foot 

from the floor. The windows were 

removable so 

that direct sunshine entered 

the houses. The following food mixtures 

were provided: — 



Group 

Group 

Group 

Group 


I 

11 

III 

IV 

Bran 

16 

15 

15 

15 

Pollard 

36 

38 

35 

85 

Maire Meal 

— 

— 

30 

30 

Barley Meal 

30 

30 

— 

— 

Oats 

10 

— 

10 

— 

Meet Meal 

8 

8 

8 

8 

Ground limestone 

1 

1 

1 

1 

Salt 

1 

1 

1 

1 

Grass Meal 

— 

10 

__ 

10 


I It wHyi be seen that the rations were divided so that the energy content of all 
four i^bnps was approximately ike maae. The ration of Group 1 v^as 



870 


in vitamin A, In group II vitamin A was supplied from the grass meal, and in 
group III from the maize meal. Group IV supplied it from both sources. 

As was to he expected group I very soon showed evidence of the shortage of 
vitamin A. They made very slow progress compared with the other three groups 
and at the end of 4 weeks 11 chicks had died. The rate of mortality increased 
and 9 weeks after the commencement of the experiment none survived in grouj) 1 . 
In 26 cases death was ascribed to conditions brought about by a deficiency of 
vitamin A. In all but 3 of these cases no trace of vitamin A was found in the 
liver. On the other hand, when the livers of birds from the other three groups 
which had died during the experiment (7 in all) were examined, there was vitamin 
A in all of them. The experiment was concluded when the birds reached the age 
of 12 weeks. Four of the most backward birds from groups 11, III and IV were 
then killed and their livers assayed for vitamin A. In all cases consideralile 
quantities were found to be present. 

There was no appreciable difference in rate of growth or food consumption 
between groups II, III, TV. Apparently, either 10 per cent of grass meal or 
30 per (;ent maize provides sufficient vitamin A for th(‘ riMpurements of growing 
chicks. 


GROWING CH1CKEN8 (b). 


Week-old W^hite Wyandotte chicks 

were divided into three groups of 

February 1941 and fed the following mixtures 

— 



Group 

Group 

Group 


I 

II 

111 

Bran 

23 

US 

28 

Pollard 

30 

30 

30 

Barley meal 

27 

27 

27 

Soya bean meal 

12 

12 

12 

Grass meal .... 

5 

10 

— 

Ground limestone 

2 

2 

2 

Salt 

1 

1 

1 

Cod liver oil... 

— 

— 

1 


The chickens were confined to houses with wire floors raised off the ground. 
Direct light freely entered the interiors. It was not considered necessary to 
include as a control a group deprived of all vitamin A as the previous experiment 
had shown that the birds in such a group would survive only a short time. Group 
III was however included to serve as a comparison. It will be seen that as far 
as is Ipmwn, the ration provided to group III was complete in every respect, 
so that the chickens in that group should be representative of birds growing at 
an optiinuin rate. 
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AH three groups mode good progress^ feathered well and showed no of 
ill-health. The weekly iaorease in weight was similar in aU groupS) as was also 
the food consumption. The livers of birds which died during the experiment 
(8 in all) were assayed for vitamin Aand in all cases definite amounts were present. 
At the conclusion of the experiment at 14 weeks of age fi representative birds 
were taken from each group and their livers examined. Considerable amounts 
of vitamin A were found in all cases. The livers irom group II (getting 10 per 
cent of grass meal) showed an increased reserve over those from either group 
I (5 per cent grass meal) or group III (1 per cent. C.L.O.). This does not mean 
that the current requirements of the birds were not met in the latter two groups 
as it is known that animals can metabolise carotene and store it as vitamin A 
in their livers to a very great extent, when it is fed in excess of normal require- 
ments. 

The results of this test show that 5 per cent of the grass meal used pro\ided 
sufficient vitamin A for the needs of the growing chicken. The grass meal fed 
in chicken feeding experiments (a) and (b) was from the same sample as that 
used in the laying pullet experiment. 

DISCUSSION (GROWING CHICKENS). 

In the absence of a potent source of vitamin A a chicken mash, no matter how 
varied, is incapable of supporting life for any protracted period. Dried grass 
meal has proved eifective in supplying the full vitamin A needs of the chicken, 
and 5 per cent of the sample of grass meal used, incorporated into a meal mixture, 
provided an adequate supply. As the carotene content is known to decrease 
with storage, it would be a safe precaution to include grass meal in excess of 5 
per c^nt, unless the potency of the sample is assured. It may be fed up to the 
extent of 10 per cent without causing any injury. Cod liver oil is, of course, 
a good source of vitamin A for chickens, hut the curtailment of supplies as well 
as the absence of maize from the list of available foods renders it necessary for 
rearers to provide sufficient green feeding, either fresh or dried, to supply the 
high requirements of chickens in respect of vitamin A. As already mentioned 
fresh green food is superior to the dried grass meal not alone in vitamin A content 
but in other respects also. 


SUlOIAitY* 

Experiments have been condneted to show that in the absence of maize meal 
aigi cod liver oil, particular must be directed to the vitMiin A require- 

xr^ts of haying fowl and of growii^ chickens. The lowest levels of grass meal 
(eqn^miig 30 m.grm. carotene ^ lOO grams dry matter) fed were 10 per cent 
to layii^ pullets and 5 per cent ^gruwing chickens, in both eikef timse aniieiinibs 
proyiiid to enable the |dxds to dabomde A their 

needls. ‘ ^ 
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PIG FEEDING EXPERIMENTS AT THE DEPARTMENT’S 

FARMS. 


Experiments designed to determine the effect of restricted rationing at different 
stages in the feeding period on the quality of bacon were conducted at the De- 
partment’s farms during 1989. In a preliminary trial the effect of reducing the 
ration towards the end of the fattening period was investigated. 

A group of 26 pigs, about 12 weeks old, was selected and fed in the manner 
usually practised at the farms until they had reached the stage when they might 
have been expected with normal feeding to reach bacon weights at the end of 
a further period of about four weeks. 

Particulars of the pigs during the preliminary period are given in Table 1. 

TABLE I. 


No. 

of 

Pigs 

Average 
Weight at 
beginning 

Average 
Weight at 
end 

Average 
live weight 
increase 

No. of 
days 
fed 

Average 
daily live 
weight 
increase 

Average 
consumption 
of food per 
head 

Average 
consumption 
of food per 
lb. live wt. 
increase 


c. q. lb. 

c. q. lb. 

c, q. lb. 


lb. 

c. q. lb. 

lb. 

26 

0 2 20 

1 1 6 

0 2 13 

49 

1.41 

2 1 22 

3.97 


At the end of the preliminary period the pigs were divided into two equal 
groups, similar as regards age, sex, and weight, and fed until they reached bacon 
weights. Group 1 was fed to full appetite while Group 11 was restricted to 
four fifth of the quantity of food given to Group 1. Otherwise the groups were 
treated exactly alike. There was no change in the quality of food throughout 
the trial. 

The general health and progress of the pigs was on the whole satisfactory, 
although a few animals in the restricted group suffered a set-back for a few days 
after tdxe ration was curtaiied. 

Particulars of the progress of the groups to the end of the fattening period 
gijven in Table II. 



TABLE II. 


Group 

Average 
Weight 
at begin- 
ning of 
final 
feeding 
period 

Average 
Weight 
at end 
of final 
feeding 
period 

Average 

live 

weight 

increase 

Average 
duration 
of trial 

Average 

daily 

live 

w^eight 

increase 

Food 
consum- 
ed per 
lb. live 
weight 
increase 

Average 

dead 

weight 

Average 
dead 
weight as 
a percen- 
tage of 
live 
weight 

• 

c. q. lb. 

0 . q. lb. 

c. q. lb. 

days 

lb. 

lb. 

m 


% 

(Control 

1 1 4 

1 3 17 


36 

1.97 

3.94 

m 


74 

Restricted 

1 1 5 

1 3 10 

0 2 6 

39 

1.56 

4.09 

1 1 

23 

79 


Particulars of factory classification and Grading are given in Table III. 

TABLE III. 



Xo. 



(1.ASS 

No. of carcases in each 

Group 

in 

1 Group' 





grade 


1 I ■ 

1 , 1 

" i 

in 

Not classified 

A i B 

I 

C 

1 

1 

Control 

13 

8 ' 

2 


J 

I 

I 7 

i 

Reatrioted j 

)3 

12 

i 

i 

j 

0 j 6 

I 

I 


Particulars of the amounts of food consumed and prices realised for each group 
together with the average prices realised per head are set out in Table IV. 

TABLE IV. 


Group 

Total food consumed j 

Price realised 

Average price per head 


c. q. lb. I 

I 

1 £ s. d. 

1 

£ B. d. 

Control 

31 2 4 ' 

' 62 12 9 

4 16 4 

Reatrieted 

. . I 

38 3 10 

1 06 6 6 

5 2 0 


While the bacon produced from both groups was on the whole satisfactory, 
tbatirom the restricted group was considered to be of superior quality. Althougli 
definite condusionB cannot be drawn as a result of one experiment of this nature 
an examination of the Tables above indicates that restricted rationing during 
Ae stipes of fattening appears to be a somewhat more economical method 
od baron j>todnc1aon than feeding to full appetite during the entire fattening 








In order to obtain more definite infflMWtSdn regarding the eifeota of restiioted 
rationing on the economy of iMcon prodnotian a fazthar seaes of trials was 
oondnoted at the Department’s j'arms. In this series the effects of restricting 
the amonnt of food at differtst stages in riie fvMeniag pSfriod weM compared. 

Setelnty-two pigs about IS weeks dd' were stlected and divided into four 
muform groups, siinilar as regards age, sex, weight, dtc., a^ filSd nntil they 
reached bacon we i^ ts . It was eerimatdd that the o^mtaMtal period would 
eStend over abdut four months, afid aocorSid^l}’) tfie fUttSh^ period was 
divided into two periods of approximately two moitriui each. Ihe meal mutuse 
fed to aQ four groups during the toial waS oompoifid (ff : — 

00 parts by weight of maise nmal mixinre. 

66 „ „ pollard 

5 „ ,, hnsi 

The meal ration fed to each group wae s^pdated on the lines set out in TaUe V. 

TABtB V. 


Xo. of Gnoup 

Firet Period 

Second Period 

1 

Meal ratioD fed to appetite for two 
monthe. 

Meal ration fed to appetite lor 
remainder of fattening 
period. 

11 

Half the quantity of meal ration fed 
to Group I for two monthe. 

Meal ration led to appetite lor 
remainder of zattenmg 
periods 

in 

] 

One-quhrtei^ the quiimtity of mail 
ration fed to Group 1 together 
with some raw potatoee or roote 
and grass inal&g.l|i,4& ibout 
half the quantity of food giTen 
to Group I lor two months. 

llhiPiWtfod led to appotilh ibr 
remainder of fattening 
period. 

IV 

< ileal ration fed to appetite lor two 
montiks. 

Two-thirds the quantity of 
steal ration £m to woup 

1 lor remainder of fatten- 
ing period. 


Separated milk at the rate of 4 pints per ^ daily was fed to each group thvou^* 
out the experiment. 


Groups I, II, and IV were kept indoofis thron^out ths rilfdfs stkptribMlril 
period while Group III had &ee access to a paddock filth ftiit pdriMi 6f 

two idimihs. 

The general health and progress of the pigs tn tlWapi aal 
tory throni^out. While the health of the |figs in Group II was also satisfi[^litl|Piit 
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^ the peripd. Thw 

was also a tendency to exoessivf ee^iv#,tio^ wlifle acypae of th^W were inclined to 
eat their bedding* 


At one centre the pigs in Qroup III did not consume much of the raw potatoes 
and remained thin during the First Period. At this centre also one of the pigs 
in Group III wMoh had not been thriving for some time developed pneumonia 
and died towards the end of the Second Period. In the circumstances the data 
relative to Group III from this particular centre were not included in the pre- 
paration of the final figures. At the remaining centres the pigs in this Group 
made satisfactory progress. 


Particulars of the progress of the Groups throughout the trial are given in 
Table VI. 


TABLE VI. 


d, \ 

a ! 

1 

*o 

sl 

49 

! 

h 

ffl 

◄ ’S 

1 

*■5 ^ 

I* 

».S 

n 

1 

1 
o . 

ri 

o 1 

Average dafly 
live weight 
increase. 

|t 

Ik 

|y 

Average dead 
weight. 

Si* ® • 

llll 



0 . q. lb. 

0 . q. lb. 

0. 

q. lb. 

days 

lb. 

lb. 

c. 

q. lb. 

% 

1 


0 2 6 

1 3 10 

i 

1 11 


i.di 

3.97 

1 

1 19 

74 

II 


0 2 7 

1 3 17 

1 



1.43 

3.62 

I 

1 20 

75 

W 


: 0 2 7 

1 3 7 

1 

1 0 


1.37 

3.22* 

1. 

1 10 

74 

IV 


0 2 7 

1 

i 

1 3 12 

1 

1 6 


1.41 

1 

3.66 

1 

1 19 

76 


*Meal equivalent only. 


Particulars of factory classification and grading are given in Table VII. 

TABLE Vn. 


Gfoupj 

Ko. 

in 

Group 

Number of Caroasee 
in eaoh Class 

Number of Caros 
in eaoh grade 

4^8 ’ 

1 

1 

Pen 

sentage 
in eac 
1 1 

o! Can 
h grad€ 

oases 

> 

■ 

11 

III 

Bonus 

B 

B 

c 

Bonus 

B 

B 

C 

1 

U 

16 

1 

1 

— 

1 

11 

5 i 


H 


28 

11 

n 

ir 

16 

2 

B 

2 

B 

B 

3 



29 

18 

m 

12 

n 

B 

■ 


D 

B 

— 


83 

8 

— 

IV 

IS 

16 

■ 

■ 

B 

B 

B 

1 



22 

1 

6 




Ing to injury. 



























PArticiilan of the average aakotUitB of food ooDtamed and prioas fealilMd pw 
head for each group ate presented in liable VUI. 

TABLE Vm. 


GROUP 

Average quantity of food 
consumed per pig. 

Average price realised 
per head. 


c. q 

lb. 

£ s. d. 

I 

5 

1 11 

6 1 2 

IT 

4 

3 11* 

6 1 5 

III 

4 

0 4 

6 0 1 

IV 

5 

0 0 

6 2 1 


♦ Meal equivalent only. 


The results of these trials show that while the pigs which had their rations 
restricted required a somewhat longer feeding period to reach bacon weights, 
they graded better, consumed less meals and on the average realised as high a 
price per head as the pigs which were fed according to appetite throughout the 
experimental period. 

Although it would be unwise to rely too much on the results from a small 
number of trials it woiild appear that an improvement in the quality of the carcase 
can be obtained by restricting the quantity of food fed to bacon pigs, especially 
during the latter half of the fattening period, while at the same time economy 
in the use of meals can be effected — an important consideration in present 
circumstances. 
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IRISH CORAL SAND AS A SOURCE OF LIME FOR 

LAYING HENS 

by 

J. Brophy, B.Agr.Sc., and E. J. ShbeHY, D.Sc., F.B.C.ScJ. 
Animal Nutrition Department, University College, Dublin. 


An experiment has been conducted for the purpose of ascertaining whether 
a coral sand found off the south west coast of this country is suitable as a source 
of lime for laying hens. As a basis of comparison oyster shell, which is a popular 
component of poultry diet was used : opportunity was taken to determine at 
the same time the comparable utility of lime-mortar for the purpose. Two types 
of coral sand, one a slatey-grey and the other a brownish sample both supplied 
through the Department of Agriculture, were used ;the oyster shell was the ground 
material ordinarily used by poultry keepers ; and the lime mortar was prepared 
by mixing slaked quicklime with sand and leaving the mixture exposed to the 
air for some time. 

The efficacy of any material used for the purpose of supplying lime would depend 
on (1) the content of calcium and its availability (2) palatability (3) the absence 
of any substance or property which would be injurious to the health of the birds 
or which would adversely affect production. Accordingly, an analysis was made, 
and the materials to be compared were fed for a prolonged period to groups of 
fowl the production and health of which were observed. 

Seven pens, each comprising fifteen hens and a cock were used for the experi- 
ment which began on the 15th November 1940 and continued for 18 weeks. 
The birds had access to grass runs throughout except for about ten days when 
snow covered the ground. Prior to the experiment all groups got oyster shell 
as their lime supplement and during the experiment all groups were treated 
alike except for the type of grit ” supplied. The “grit” i.e. oyster slell, coral 
sand and lime-mortar, was allowed ad lib and the consumption recorded weekly. 
One feed of oat grain was given each day and a meal mixture, fed dry, was sup- 
plied ad lib, as was water, and the average quantity of each consumed per week 
determined. 

The following meal mixture was used : — 


Pollard 

1 cwt. 

Bras 

1 cwt. 

Maice Meal 

1 cwt. 

OraM Maid 

30 lb. 
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Ezti»oted So7» Beui M«ftl .... .... 20 lb. 

Keft rnfftl ,... , .... ^ 

East .... .... fb. 


The birds were weighed at the beginning and at the terminaticni of the expert* 
ment. 

The anaj[jni« of ;the Jia^ sty^eiments used w4b asio]|^af 



Ca*oittm 

Ohlorine 

Grey CJoral Sand .... 

% 

30 

% 

neglijifible 

Brown „ 

32.8 

negligible 

Oyster Shell 

39.7 

— 

LimeHortar 

35 



The consumption of gr»ia Mid ol meal which was apiw(»iaiatei]r the same in 
all groups (pens) s'ceraged 2.85 and 2.28 ounees respeotiTelj per bird par day 
and &at of water averaged over a fuarter ef a pint per lard per day throughout 
the period. 

RESULTS. 


Table I giues Htwrclevaiit data with regard to consumption of " grit,” egg 
ptoduotion a^ weight birds. 

TABLET. 


GBOUF 

Type ol 
“Grit’* or 
Lime 

Supplement 

Grit 

Consumed 
per bird 
per day 

(ot) 

Calcium 
consumed 
per bird 
per day 
in Water k 
Food (otber 
than grit) 

Calcium 
consumed 
, per bird 
per day 
i£i farm of 
‘^Orit’» 

(oa) 

Total Egg 
Product* 
ion over 
period of 
Bspeii- 
me^t 

(ntnabio) ' 

i 

Initial 
Average 
Weight 
ot mns 

<o») 

1 

1. ; 

Gxey coral 
mmd 

0.X5 

MS 

.04 

m 

njB 

664 

i 

do. 

0.30 

ms 

.00 

600 

76.1 

•77.6 

f * 

ciiwtwabaU 



m 

m 

: 


4. 

do* 

0.16 

MS 

.06 

378 j 

64.3 . 



Brown coral 

0.26 

MS 

.00 

283 

' 1 

76.0 

M.0 

4. 

do. 

0.31 

.018 

,10 

618 ^ 

•7«J1 

664 

7. 

Xima Mortar 

a.07 

.018 

.08 1 

m . 1 


61.0 







,.i.'rv- 1 
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WiUk ^6 esoeptioii of Group 5 the egg'^productiou, ooueideriug the time of 
tibe jwc and the fact that second season birds were used was reasonably good in 
all pens. No appreciable difEerence in production is indicated and because of 
the small numbers of birds, statistical analysis of the figures would not be justified. 
JkM 4»aphMiatian of the comparativ^y low egg production from Group 5 is forth 
coming from the fact that the birds in this pen, being third season, were in poor 
lay at the cbmmencement of the experiment and only came into good pioduction 
towards the end of the experimental pmod. The birds in all the other groups 
ware producing relatively well when the experiment began. Apart frozn^g^roup 
5 there was a genend decline in production from about the sixth to the twelfth 
wedc, this coinciding with a period of very severe weather when the birds remained 
in the house a good dead. In the latter part of the period egg production went 
up in all groups and it was ascending rapidly at the close of the experiment. The 
gvit consumption per week was variable throughout, all groups varying though 
not showing any parallelism in this r^pect. Towards the end of the experiment 
there was a general decline in the amount of grit consumed, this occurring at a 
time when produotion was increasing. Possibly the finer weather and the longer 
period spent by the birds out of doors explains this feature. 

The weight, appearance, body condition and general health of the birds was 
fully maintained in all groups throughout the entire period of 18 weeks. Exam- 
inatimi of the texture of the egg shell revealed no difierence as between one group 
and another in this respect. The texture was remarkably good throughout. 

Both types of coral sand as well as the oyster shell proved very palatable to 
the birds which, as Table I shows, ate considerable quantities. Very much less 
of the lime mortar was consumed. That the egg production of the lime mortar 
group, i.e. Group 7, was more or less on a level with that of Groups 1, 2, 3, 4 and 
6, and that the birds maintained their weight throughout the 18 weeks of the 
experiment, suggest an intake of calcium by that Group sufficient for body needs. 
From this it may be inferred that the intake of calcium by the birds having 
access to both types of coral sand as well as by those allowed oyster shell was in 
excess of requirements. 

Any appreciable insufficiency of lime or improper utilisation thereof or any 
toxicity of the ‘‘ grit ” supplements used would, in the case of birds in production, 
be revealed in a decline in egg yield, a change in the texture of the eggshell, a 
reduction in the weight of the birds or a depreciation in health or vigour. In 
no group was there even a suggestion of any of those effects and their non- 
oocunpenoe is better proof of the adequacy of the supply of lime than is actual 
egg yield. 


SUMMARY. 

1, Two coral obtained from the south-west coast, one a slatey-grey, con- 
taining 80 .per cent, of calcium, and the other a brown coloured variety, 
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oontaiaing 32.8 per cent of odoium, were oompued mik gromul ofeter shell 
for the purpose of supplying lime to laying hens : the opportunity was availed 
of to test lime mortar for the same purpose. 

2. Bach type of coral sand was consumed as freely by the fowl as was oyster 
shell : much less of the lime mortar was eaten. 

3. In comparison with the birds supplied with the oyster shell those given 
coral sand, whether of the brown or grey variety, enjoyed equally good health, 
maintained their body weight and condition equally well, and layed eggs 
the shell of which showed equally firm texture : similar results were obtained 
from the birds given a supplement of lime mortar in lieu of oyster shell. 

4. The results gave no indication of any difierence between the effects of oyster 
shell, coral sand and lime mortar on egg production. 

5. The coral sand used contained no substance inimical to the health of the food. 
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THE LAYING DOWN OF LAND TO HAY AND PASTURE 

Close on 300,000 acres of grass seed mixtures are sown for hay and pasture 
in this country every year. The resulting leys vary greatly in quality. The 
first crop hrfy, at least on the better soils, is usually satisfactory and often excellent. 
Really high-class new pastures, on the other hand, are the exception rather than 
the rule. The leys appear to deteriorate after the first year or two, as the grasses 
and clovers sown in the mixture more or less rapidly die out and their places 
are taken by weeds and inferior grasses. This deterioration in new leys and 
their failure to produce even on fertile soils a good grazing sward is, in the majority 
of cases, due to the use of unsuitable seeds mixtures. 

Carefully seeded and well managed leys are essential for success in tillage 
farming. Grass (including, of course, clover) is the best of all fodders. The 
soil of properly managed pastures incTeases in fertility. Quite remarkable 
amounts of nitrogen, which in the form td an artificial fertilizer is such an expen- 
sive commodity, is taken from the atmosphere and “ fixed ” by clovers. The 
clovers themselves use a portion of this fixed nitrogen foi their own nutrition 
but under favourable soil conditions, including the j)re8ence in the soil of adequate 
supplies of lime and phosphate, a fixation considerably in excess of the require- 
ments of the clover occurs and this extra nitrogen can at once be utilized by the 
grasses and other sward species, which accounts for the rich dark green colour 
(indicating abundance of nitrogen) of sw^ards containing much Wild White Clover. 
Part of this gift of nitrogen from the air goes via the herbage to be used in the 
formation of important constituents of meat and milk. A portion, often the 
major part, is at once returned to the pasture in the form of manure by the grazing 
animal to serve soon again as a nutrient for the herbage or alternately to find its 
way into the soil humus where it will be safely stored. Tn this way fertility 
can be accumulated and the land under proper management will be in a greatly 
improved condition when it is next broken for a rotation of tillage crops. 

The full advantages of laying land down to grass cannot be achieved unless, 
keeping the dual object (fodder and fertility) in view, the principles of seeding 
the ley as well as the manuring and management of it are well understood and 
carefully put into practice. In the first place it is essential to have a knowledge 
of the more important characteristics and potentialities of those grasses and 
clovers of which the seeds are available in commerce. It is from among these 
that the choice has to be made when drawing up the seeds mixture. In the fol- 
lowing hnef notes the chief characteristics of the essential species are summarised. 

Ptrennidl Rye Qfiies — unexcelled by any other for all-round usefulness ; 
occurs invariably in pasture on medium and good soils. Like all the better 
types it demands a fairly high level of fertility, and will respond generously to 
good treatment. On poor classes of soil and in exposed situations it dies out 
rapidly MeiSs carefully managed and manured. 



Italian Ryegratt — fast growing ; abort lived ; ezeellntt for short Iotb, soaUag 
and catch crops and as a constituent of new pastures guaoA froni t^ start. 
Whan sown in krge amount and jdlowed to develop uaoksaked it tends to jondther 
out pasture types such as Wild White Clover : for longer leys omit or keep seeding 
Mte low and gmae when neoasssif’ to keep the ^rate in ohetk. 

•CSeofe^oot-'-etands next m order of exoaUenoe to SessBaud Rye <Cl]ifa8 as a 
hay and pasture grass ; tends to heoome rough and-uupadatable vkm undergntaad; 
coacse tofts «an Jte avoided by carefully managed graaing and the eMapunigMVNit 
of Wild White Clover whidii mixing frith the Cooksfbot sweetens the hsrhsge 
and mdnoes nmform gcaeing. 

Timothy — ranks among our best passes, especially fox hay. !Fhitwe8 best op 
fertile loams and lowland soils, bnt appears to be adapted to a wide range of 
ooaditians and should be induded in mixtures for most mtuatimts. 

Bovyh Stalked MtaAom Grose — an excellent pasture grass preferring the haavMr 
Boik ; beaides giving valuable herbage it serves a useful purpose in forming -a 
olose mat which helps to dday the entry of pasture weeds. 

Meadow Fescue — demands fortili^ ; sensitive to competition ; a substantud 
contribution to a mixed sward can only be secured by heavy seeding and casebd 
management ; scarcely repays incla8i<»i in a mixture ; best omitted in most oases. 

Greeted Dog^il—im be very useMly included in mixtiues for soils that are 
naturahy poor as it peisiats better than the Bye gnaases in such cases. It is 
unnecessary to sow it on the better eoils. 

Red Clovers — essential for bulk and quality in first crop hay ; vwy importimt 
sdl improvers. The Bed Clovers of commmoe fall into two groups — 

(i) The early flowering Beds variously known as Broad Bed, Common md 
Clover, Double-cut Cow Grass, or simply Bed Clover. 

These make rapid early growth and give a heavy aftenuath, hsjiioe the mune, 
Double-cut. These Beds are short lived (under two years) a fact whioh eopibined 
with their fast (amotheriiig) growth tenders them nnsati^iaotoiy fqr loB|[[er lejjr 
mixtures unless a low rate of seeding and oarefid ipanage^Mpt are adapted. 
The foreign Broad Beds (French, Italian, Chilian) appear to be opsqital^ lor 
onr climatic conditions fud often |;iye poqr returns, ^armeis who fifidi to fOte 
a Broad Bed are recommended to use Bnfflish Broad Bed <a one of the (amfleott 
distwot Btreiits rioir aygilahle- 

, (^ Jritts floTteiiiig or iii^do^ut otte 



more later than the Broad Hedp. Under favourable conditions of soil and man- 
agement a good proportion of the plants will survive in a pasture for live or six 
yiliffc of mofe. tingliah Single Cut is suitable for our longer leys bxft the eittra 
flcr^frag strains, Montgomery and Cornish Marl, appear to be superior 
to sM others hitherto tested for yield and persistence. 

HotSe.-^The prioe of seed of the late flowering Red Clovers is usually doable 
or treble that of the Bf oad Reds and as the seed of all the Red Clovers 

" are more or less similar in appearance and indistinguishable from one 

another, it is important that supplies be obtained from reliable sources. 

Alnke — ^useful on cold, damp, heavy and peaty soils ; lasts longer than Broad 
Red Clover ; may be omitted where Red Clover succeeds. 

White CU>9er — ^an indispensable pasture species ; it increases the yield, palata^ 
bility and nutritive value of grazing land and, of course, helps greatly to raise 
the Soil fertiKty. It flourishes only under short grass conditions’ and makes 
little or no contribution to tall hay crops. 

There are two t 3 rpes, viz. (1) Ordinary, commercial, or so called Dutch White, 
and (2) Wild White. 

Ordinary White has a possible use in short (two year) grazing leys but serves 
no us^id purpose whatever in mixtures for the longer hay-then-paeture leys. 
WM White should invariably be sown in longer ley mixtures. 

MANURING. 

Before discussing details of mixtures some consideration must be given to 
the question of manuring. On the whole the commercial grasses and clovers 
am frhat have been described as fertility-demanders ’’ and require relatively 
favourable conditions for their proper establishment and persistence. The bistter 
the soil on #faich they are sown the greater the chance they will have of out- 
grtywing and suppressing the ever-pre^nt weeds and dominating the herbages 
Under odnditions of low fertility they make little headway and soon give place 
to such undesirable species as Yorkshire Fog and Common Bent among the tome 
grasses not to mention the numerous grassland herbs which are familiar as weed* 
in irhpotef^ and ill^managed pastures. Most of the many fasluras of Red 
CSntef^fiiphrti from sowing of unsuitable varieties) are due simply to phosphate- 
^bsfteMhby and lack of lime. 

' Dn nhtitriSlly podr aoils or soils that have been impoverished through misnsan* 
Mgiiiieiit it iswaste cf nicmey expensive seeds mixtures until adeqe^ste 

dfeidig;l Of niiOS|ihate» Potash and if necessary lime have been given. Such seite 
i arising Of 1—2 tons of lime, 4—6 cwt. of a suitable phosphaftite 
nuUBiire j ol' Kaiilit or im equivalent quantity of Potash Saif per 
statute aom. The lime is best applied in the autumn preceding sowing and the 

pNMi' and mmg time. 
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THE SEEDB MIXTURE. 

In districts where mixed farming is practised the duration of the ley is seldom 
ever less than three years. As a rule it extends to four or five years and often 
to longer periods thus tending to qualify for the popular designation of permanent 
pasture. The ley is almost invariably meadowed the first year, often a second 
crop of hay is taken and grazing follows for the remainder of the ’period until 
the break. The seeds mixtures most in demand therefore at the present time 
are of the longer ley type and they ought, if possible, to be adapted to the hay- 
then-pasture mode of management. 

In considering the question of the actual duration of these longer leys it may 
be emphasised that in compounding a seeds mixture for a hay (first year) followed 
by pasture (subsequent years) there is nothing to be gained by distinguishing 
between leys of three years and those of longer duration and attempting t(» 
introduce slight modification into the mixture accordingly. The mixture for 
a three year ley must bo mainly composed of the seeds of the longer lived and 
more persistent types of grasses and clovers in the same way as one for a four 
years ley or a permanent pasture. No useful modifications can be made in 
the seeds mixture to correspond to these different durations. For leys 
of three years duration and upwards short-lived types such as Italian Rye 
Grass and Broad Red Clovers, excellent as they undoubtedly are for quick 
returns and heavy yields in one or two year leys, must bo avoided or if included, 
sown at a low rate of seeding and skilfully managed. Types which die out in 
a year or two are unjdesirable as they leave the ground bare and open to invasion 
by grassland weeds. As a rule, too, short lived species come away quickly 
from seed making a rapid and bulky growth which is likely to cause serious 
damage by shading. They tend in fact tc) smother out in the early stages the 
slower-growing but longer-lived pasture types, such as Rough Stalked Meadow 
Grass, and Wild White Clover. It is by the pasture that the seeds mixtures 
for these longer leys must be judged. The first crop hay is no real test, for any 
mixture that contains even a half a bushel of Rye grass and a couple of pounds of 
Red Clover per acre hardly ever fails to give satisfactory first crop hay on any 
land that is in fairly good heart. 

Inattention to such points as these is chiefly responsible for the ixuUfferent 
character of so many of our newly laid down pastures and has helped furthermore 
;to give rise among farmers to the widespread idea that once a high-dass old 
pasture field has been broken up it is almost impossible to get a sward of the same 
qudity back again. This idea is altogether erroneous ; there is no risk of this 
hind involved in ploughing up old pastures. Swards not only as good but in 
many cases greatly superior to those found on the majority of old pastures can 
be produced with certainty if the necessary care be given to tbe sdaetion.of 
seeds Jwicture and the management of the young leys. 

Til* fiB*l (wlectioa of the gneses aad cloven i/o he 
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will depend to a great extent upon local circumstanoeB, such as the type of soil, 
its situation, altitude and exposure, and its condition especially as regards supplies 
of the essential plant nutrients. Accordingly, farmers should keep a careful 
note of the details of the mixtures they sow and at the proper time try to form 
an estimate of the contribution which each of the different constituents makes 
to the hay and pasture. Information obtained in this way is of the greatest 
value in making up mixtures to suit local conditions. Farmers who have difficulty 
in recognising the different grasses and clovers should seek the help of the Ins- 
tructor in Agriculture. 

On the better soils and on lands that have been well handled and have received 
a liberal dressing of farmyard manure during the rotation the following mixture, 
which has been tested extensively, should be tried 

Leys of three years and upwards, hay followed by pasture : 


Mixture I. acre 

Perennial Rye Grass . 14 lb. 

Italian Rye Grass 4 ,, 

Cocksfoot 8 „ 

Timothy 5 ,, 

Rough Stalked Meadow Grass 2 ,, 

Late Flowering Red Clover 2 — 3 ,, 

Wild White Clover ... ... i— 1 „ 


For poor soils and exposed situations a more suitable mixture would be : — 


Mixture II. 

Perennial Rye Grass .. 

Italian Rye Grass 

Cocksfoot 

Crested Dogstail 

Late Flowering Red Clover 

AJsike 

Wild White Clover .. 


Statute ac^re 
21 lb. 

4 „ 

B „ 

3 „ 

2 „ 

2 . 


In these mixtures half or more of the seed of the Perenmal Rye Grass and 
Cocksfoot may with advantage in each case be of an indigenous or pedigree pasture 
strain ii genuine seed is to be had at a reasonable price. The indigenous strains 
produce more and better pasteurage and persist longer than the commercial 
types. 

Leaving out Italian Rye Grass altogether would not appreciably reduce the 
yield of fimt crop hay. A small seeding will, however, provide autumn grazing 
when the nurse crop has been removed and also in the following spring. It is 
well known th at gtaztng with the incidental trampling and manuring by livestock 
plajfa,aii important part in the formation of the pasture. 
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For om- and Wo-fear the R^e Bed CSiovets and Alailce me uMaUjr 

expected to provide all that ie neeessiiry. Codksfo^ and Tiimotliy das, hovre^er^ 
often be introduced into two-yeat leys #ith advanta|{e. Typical iniic!tuiN»» in 
lb. per statute acre are : — 



A 

B • 

0 

Italian Bye grass 

15 

6 

fl 

Perennial Bye grass 

— 

U 

— 

Timothy 

— 

— 

14 

Late Flowering Bed (Hover 

— 

2 

3 

Broad Bed Clover . . 

4 

2 

— 

Alsike .... 

— 

1 

1 


Mixture A is suitable for one year only p(iving stubble grazing and aftermath 
as well as a cut for hay, soiling, or ensilage. B, which may be used for one or 
two years, gives less aftermath : if required for two years Cocksfoot at rate of 
6 to 8 lb. per acre may be included and the total rye grasses reduced by about 
half. Mixture C is a good type for one or two years under rich, moist conditions 
and on well drained lowland soils which are peaty or moory. The rye grass 
may be omitted from this mixture if desired. 

In the case of two year leys 1 or 2 lb. of ordinary white clover seed may with 
advantage be added to the mixture. 


SOWING. 

As grass and clover seeds are small a fine seed bed is essential. If the ground 
is rough or lumpy a substantial proportion of the seeds will get buried and fail 
to germinate. Good cultivation followed by rolling (when the ground is dry) 
brings the soil into the best condition. The seed bed must be firm. If it is 
soft or spongy the seedlings will fail to get a grip and will die out easily in dry 
weather. 

As a matter of convenience seeds mixtures are seldom sown alone, that is 
apart from a cereal crop, except in the case of rye grass md clover for catch c]X}f>s. 
The cereal— wheat, oats or barley — ^wluch happens to be employed in letting 
out ’’ or '' laying down ” the land is usually referred to as the nurse crop, whetlier 
it acta as a he% or a hindrance to the young graesee and doveis. Far from being 
a help to the young seedlings the com crop not uncommonly imposes a very 
severe handicap and as all farmers know, if lodging occurs, the seeds may 
miss altogether. ^ the wlvrie, however, ^te fesaetea4ly SfueeassMi '' strMs ” 
of soeds^ art teeWsd’ if the bed it* ia gbod mm mm u 

not too tl§ek, nnd mm m M good tim id# hefom lb oalt 

eiip has got bid 

at the same time as the blWhr, 
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g^tfStig too much gmfesy ** butt ” in the sheavew at harvest titne making it more 
difficult, of cfoume, to save the com. Good results are usually obtained if the 
seeds are sown when the corn has brairded and the young plants are showing 
two or three leaves. The ground has settled down by this time and a satisfactory 
seed^bed^fine and firm — can be prepared with little trouble. After sowing 
the ground is given a stroke of a chain harrow, light spike-Iianow or bush harrow 
to cover the seeds and the job is completed by rolling. It has been pointed out 
that in the current practice of sowing the seeds in conjunction with a regular 
corh crop the young leys are often placed at a serious disadvantage. Up to the 
present, however, the method of laying down leys independently of corn crops, 
though often advocated within recent years, has to only a slight extent been 
adopted. It may not always be convenient to work this system on farms where 
definite rotations are strictly followed, but it can be employed with great effect 
for the purpose of creating new and greatly improved s^vards on grasslands 
that have become worn out and weedy. The land is ploughed up, a seed bed 
prepared, a dressing of phosphate and if necessary of lime g:voii, the. seeds sown 
and normally the new pastiu*e should be ready for grazing in eight or ten weeks 

Rape (3—4 lb. per acre) or a light seeding of oats or barley lo be cut for ha; 
or silage can be made to perform the function of a genuim^ nurse crop and shelter 
the seedlings in their early stages. The seeds may be sown in spiiag in which 
case it is advisable to use a nurse crop or in late summer (July — cud of August) 
when the nurse crop may be omitted. The beneficial effects of grazing with lU 
attendant trampling and manuring have already been alluded to. Grazing, 
as has been said, is an essential condition for the formation of a satisfactory 
pasture. Animals, should therefore, bo got on to the new sward in good time. 

NOTES ON THE MANAGEMENT OF LEYS. 

Mixtures, of the types suggested above, normally give a heavy yield of 
crop hay, composed mainly (80 per cent, or more) of Rye grass and Red Clover 
The other sown species with the exception of Alsike and, in certain circumstances. 
Cocksfoot contribute little or nothing to the first crop hay. Taking hay (or silage) 
in the first year does not interfere seriously with a mixture’s pasture-forming 
abilities provided the sward is cut in good time and the smothering effects of 
the taU-growing elements eliminated. When the hay has been cut species like 
White Clover and Rough Stalked Meadow Grass which have hitherto been 
suppressed are offered an opportunity of making some growth. Vy^ith this in 
mind care should be taken to prevent a heavy aftermath of Red Clover develop- 
ing when the first crop hay has been made up. From this stage onwards the 
herbage must be kept short so that White Clover will spread and in conjunction 
with other species cover the ground with a close mat. In this way weeds aie 
excluded from the start. As pointed out earlier White Clover flourishes only 
under short-grass conditions. It may be emphasised again that carefully man- 
aged gracing is the best treatment the pasture can receive. New leys are rarely 
injured by atitumn grazing as long as the ground is dry. Very often, however. 
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they are seriously damaged by hard grazing early in the spring. The Bye grass, 
for instance, which starts into growth early, receives a check from which it 
dose not recover for the rest of the season and the pasture tends to run variously 
to Wild White Clover (in excess), bent grass or daisies, according to local con- 
ditions. The way to avoid damage by early spring grazing (and it is one of the 
main reasons for the poor quality of our pastures) is obviously to make ample 
provision of fodder in the form of roots, kale, hay and silage, supplemented, if 
necessary, by catch crops which should be ready for use early in the spring. 
Another way of dealing to some extent with the problem is to apply to certain 
pastures a dressing of nitrogenous fertilizer in February to induce an early 
growth of the herbage. The adoption of these suggestions will remove the 
necessity for turning out stock too early in the season to damage pastures. 

Pastures of a few years standing are always greatly improved by a severe 
harrowing in the winter and where young stock or dairy cows are being grazed 
dressings of phosphatic manure at intervals of a few years are essential. 

(Leaflet No. 24). 



899 


FOOD PRODUCTION IN THE GARDEN AND ALLOTMENT 

SEASONAL NOTES. 

MARCH AND APRIL. 


March and April arc the busiest months of the year for Gardeners and Allotment 
holders who desire to produce the maximum yields of food crops during the 
coming summer and autumn. 

Successful results depend largely upon : — 

(1) Thorough preparation of the soil. 

(2) Careful preparation of the seed bed. 

(3) Correct timing of the operations of sowing, thinning and transplanting. 

(4) Frequent hoeing during summer. 

(6) Adequate control of diseases and pests. 

Advantage should be taken of dry periodvS to prepare the soil for the sowing 
of seeds and the planting of crops. The smaller the seed the finer the seed bed 
required, and care should be taken to avoid puddling or caking the soil by working 
it during wet weather. 


VEGETABLES. 

Potato Planting , — Attention is directed to the importance of the potato crop 
in the present emergency. Early varieties should be planted about the middle 
of March in drills 24 inches apart, 4-5 inches deep, and the sprouted tubers set 
at 10 to 12 inches apart in the drills. Suitable varieties are Sharpe’s Express, 
Epicure, Duke of York, Arran Pilot. Mid-season and late varieties should be 
planted out during April, allowing greater distances between the drills and the 
sets. 

Planting out Cabbages , — Cabbage plants should be planted out early in March 
in well manured and deeply dug soil. “ Flower of Spring,” Harbinger,” 

Ofienham ** are examples of suitable varieties for spring planting. Plants 
already in permanent quarters should be given a dressing of nitrogenous fertilizer 
and have the soil drawn up to them to form a drill. 

Planting out Omona, —-Plants of the “ Tripoli ” or autumn sown varieties 
oi Onions should be planted 4 inches apart in well manured but firm soil. 

Potato Onions and May be planted out eariy in March by pressing 



the bulbs into the soil so that the apex is just above soil level. The rows 
should be one foot apart and the bulbs spaced 8*9 inches apart in the rows. 

Jerusalem Artichokes , — Tubers should be planted in March, 16 inches apart 
in the row. 

Peas. — Round-seeded varieties of Peas should be sown as soon as suitable 
weather is experienced in March. The seed should be sown in a flat furrow six 
inches wide and 2 — 3 inches deep. Suitable varieties are Superb, Little Marvel, 
Pilot. Successional sowings are desirable during April if space is available. 
Suitable varieties for later sowings are Onward, Lincoln, Stratagem. Supports 
should be provided as soon as the plants come above ground. 

Broad Beam , — Seeds should be sown in March and April in flat drills six inches 
wide and three inches deep. Two rows of beans should be set five inches apart, 
allowing eight inches between the seed in the rows, placing the seeds alternatively. 
Exhibition, Longpod and Broad Windsor are suitable varieties. 

Parsnips . — Seeds should be shown in March in clumps of three, at 6 to 8 
inches apart in the rows. Suitable varieties are Hollow Crown, Student, El- 
combe’s Improved. 

Onions , — Seed should be sown during suitable weather in March in shallow 
drills 10 to 12 inches apart. Exhibition, Solidity, Bedfordshire Champion, 
Ailsa Craig, Danvers Yellow Globe, Golden Monarch, are suitable varieties. 

Lettuce , — Seed should be sown out* of doors during March and April. Plants 
which were raised in frames may be purchased for planting out in sheltered sites. 
All-the-year-round, Trocadero, and Iceberg are suitable varieties^ 

Carrois , — Beed should be sown in a fine seed bed during A|Hril. Three or four 
seeds should be placed at intervals of four, to six inches apart in. lines twelve 
inches apart. In shallow soik^ varieties like Early Nantes and Siench Horn 
may be grown. In deeper soik, Chantenay, JSeiarkt lBt0iu:iediate and^ Vakty 
will be found suitable. As soon as germination takes place, the seedlings shoidd 
he dusted at weekly intervals with Flake Naphthalene to prevent attacks of 
Ely. 

of pi^ey seed sbouM‘ be sewn early ih 

Moss ciE^led is a 

Twmp.-^^^owings of White Turnips and Swede varieties shoidd be maflo 
Ape. Si|o«ball» White M&iin and mhge f 
varieties df WiiSe GaMen dif 

swede varieties are required. 
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Cauliflower Planta should be planted out early in April. After planting, 
the soil adjoining the stems of the plants should be dressed on two occasions with 
Calomel dust to control Root Fly Maggot. 

Cabbages and Leeks ,— quantities of seeds of Cabbages, Cauliflowers, 
Broceolit and Leeks may be sown in a well prepared seed bed, in March and April. 
The resulting plants should be set out when the early potatoes are dug. It 
may be found more convenient to purchase plants of the above-named vegetables 
rather than raise them from seed where apace is limited. Celery plants may 
also be purchased in the same way, but the trenches should be prepared and 
manured as soon as possible. Lettuce or Radish may be sown on the banks 
of soil which are thrown up in making the trench. 

FRUIT PRODUCTION. 

Apple Scab . — Supplies of Lime Sulphur or of Quicklime and Bluestone for 
the preparation of the spray to the control of Apple Scab should be procured 
now. The first spray will usually be applied in late April when the green 
bud stage of development is reached. (See Leaflet No. 84). 

American Gooseberry Mildew , — Where this disease is prevalent the bushes 
should be sprayed with Lime Sulphur or Washing Soda immediately after blos- 
soming. (See Leaflet No, 76). 

Big Bud of Black Currant . — Infected bushes should be sprayed when in full 
flower with * Winter Voick ” at the rate of 1 quart to 4:1^ gallons water. Slight 
scorching of the edges of the leaves may be caused, but the bushes will soon 
recover. 

Grafting of Fruit Trees . — Apple trees which it is desired to renew will usually 
be in suitable condition for top-grafting during April. 

Strawberries and Raspberries — The beds should be cleared of weeds and mulch- 
ed with strawy manure. (See Leaflet No. 79). 

general, — Every opportunity should be taken to keep the soil frequently 
hoed to control weeds and conserve moisture. 


(Issued February, 1941). 
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MAY. 


l.-VEGETABLE PRODUCTION. 

Peas arid Beans , — Two additional sowings of peas may be made during the 
month and also the first sowing 6i French and Scarlet Runner Beans. Due 
regard should be given to the necessity for economy in the sowing of seed in 
view of the limited supplies likely to be available. In this connection it would 
be well to leave a small number of pea and bean plants to mature so that they 
may produce seed which can be harvested and dried for sowing next year. 

Beetroot^ Carrots and Lettuce , — Additional sowings of carrots and lettuce 
may be made as well as the main sowing of beetroot. (See Leaflet No. 36). 

Brussels Sprouts and Cauliflowers . — Plants should be procured and set out 
in permanent quarters at the distances recommended in Leaflet No. 36. 

Lettuce and Onions , — ^Lettuce plants may be transplanted during suitable 
weather. Onion plants obtained as thinnings of the earlier sowings often do 
quite well if transplanted early in May. 

Vegetable Marrow , — Seed may be sown out of doors and protected by a frame 
or other cover until the plants develop and are gradually hardened off. Where 
a greenhouse or frame is not available it may be found more satisfactory to 
purchase plants in suitable condition for transplanting. One good plant will 
require 3 to 4 square yards of space, and a suitable site may often be found on the 
rubbish heap or manure pit. 

Tomatoes , — Plants may be purchased and planted in cold frames about the 
middle of the month and out of doors towards the end of the month against a 
wall facing south. (See Leaflet No. 110). 

2.~-FRUIT PRODUCTION. 

Every effort should be made this year to produce maximum crops of all kinds 
of fruit. 

Apples should receive several sprayings to control the scab fungus, and Goose- 
berries should be sprayed after blossoming to control American Mildew. Further 
information on these matters is given in Leaflets 76, 79 and 84. 

3.— GENERAL WORK. 

Boeing , — Frequent hoeing will reduce weeds and check evaporation during 
dry periods. 

Thi/ming of Seedlings , — Young plants of vegetables sown earlier in the season 
should be tinned out where necessary to the appropriate distaniM. 
Iieeflet No. 86). 
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Stacking of Peca and Beans .' — Stakes or other supports should be provided for 
peas as soon as the plants appear through the ground. Scarlet Runner Beans 
should be provided with long stakes or strands of string. Broad Beans will 
yield better if a single rope is stretched horizontally along each side of the row 
of plants to prevent wind damage. 

Moulding Potatoes . — The soil should be drawn up to potato plants to protect 

them from frost and to encourage tuber formation. 

« 

Pest Control of Vegetable Plants . — Carrot Fly and Cabbage Root Fly are liable 
to cause trouble in town gardens. They may be controlled by applying naph- 
thalene or calomel dust. (See Leaflet No. 101). 

Slugs attack many plants and are easily dealt with by using a bait consisting 
of 1 oz. of powdered Meta and 2 lb. of sawdust. The bait may be spread broadcast 
near the plants or placed in small heaps at intervals covered with a slate or othei 
material to keep it dry. Bean Aphis and Cabbage Caterpillars often do consider- 
able damage. Control measures are described in Leaflet No. 101. 

JUNE AND JULY. 

l.-~VEGETABLE PRODUCTION. 

The month of June may be regarded as the transplanting month, and July 
as the cultivation month. All types of winter vegetables should be transplanted 
into permanent quarters as early as possible in June. 

2.— SEED SOWING. 

Lettnee . — Small quantities of seed may be sown thinly during June and the 
resulting plants singled later to 6 inches apart. 

Peas . — The final sowing of peas should be made about the middle of June. 
Select an early season quick maturing variety such as Gradiis, Little Marvel, etc. 

Turnips . — Seeds of white turnips and garden swede may be sown in June and 
July. 

Cabbage for Spring use . — ^Cabbage seed of such varieties as Rous Lench, Flower 
of Springs Offenham^ etc., should be sown in a well prepared seed bed about the 
middle of July. 

3.--TRANSPLANTING VEGETABLE CROPS FOB WINTER USB. 

Brueadt SpnmU. — Ab this vegetable requires a long season in which to make 
satisfactory growth, suitable plants should be transplanted into permanent 
quarters as early as possible in June. 

York Cttkbage, CauUftower, Savoy Cabbage, Broccoli and Aote.— Green vegetables 
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of types axe very vAkable in vwter mhA «tei nwat nntaiMoiu. ansts 
nhoaki be lifted carefully from the seed bed ^nd tian^tlaated into. ipwmim»t 
quarters during June and early July. Most of these vegstablAB i»Af be sot out 
to follow a crop of early potatoes. In general^ distances of planting shonld be 
24 inches between the rows and 18 inches between thCtlJsntB in the iows. 

Celery . — Celery plants .may be planted in a trench suitably {oepa^d and thar- 
oughly manured. The plants may be set at 8 to 1)0 .inches apart and shnidd be 
thoroughly watered after planting. Spraying will be necessary to control 
leaf spot. (See Leaflets Nos. 5 and 101). 

Leeks . — Plants will usually be sufficiently strong to set out in permenant 
quarters at the end of June. The soil should have been well manured previously. 
The method of planting is described in Leaflet No. 36. 

4.— FRUIT PRODUCTION. 

^ple spraying and fruit thinning demand attention. Gooseberry Sawfly 
should be checked before defoliation occurs. Plantations of soft fruit should be 
dealt with as described in Leaflet No. 79. Branches of plum trees which show 
the characteristic colouring of Silver Leaf disease should be removed and burned 
before the middle of June. (See Leaflet No. 84). 

5.-GENERAL WORK. 

Maincrop varieties of potatoes should be sprayed about the middle of June 
and again about three weeks later. (See Leaflet No. 14). 

Constant hoeing should be practised between the rows of growing crops. As 
soon as winter vegetables are sufficiently developed the soil should be dsawn up 
to the plants to steady them and to form a drill. Hedges ef Privet, Whitethorn 
and Cupressus Macrocarpa may bo trimmed during July. 

6.— BEE-KEEPING. 

Build up strong stocks during the month of May so that they may be ready 
to avail of the nectar flow later. Srimnlative feedmg cheuU be praotkad ashen 
necessary. (See Leaflet No. 34). 

Section :carates should be prepued nnd plaesd poaiian ateeag stocks 
before the Hawthorn Nleoras opos., 

Additional space must be provided in advance of requirements so as to prevent 
aaoessive swarming and to secure the mauinaim return of hnuey. iRsed* 

iag with syrup may be necessary if a sudden drop ocours in thn nsetsr flow 
dte i ng June or July. 


(Issued April, 1941). 
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AUGUST TO OCTOBER. 

VEGETABLE PRODUCTION. 

Caidiftotoer — A small quantity of cauliflower seed should be sown out of doors 
during August or early September in a well prepared seed bed. In sheltered 
situations these plants may stand the winter unprotected, but in most districts 
it is advisable to transplant them into a frame during October or otherwise 
protect them from severe frost. Early London is a suitable variety. 

Oniom . — Seed of varieties suitable for autumn sowing may be sown out of 
doors in a well prepared seed bed about the middle of August (see Memorandum 
on Cultivation of Onions). 

Celery . — Side shoots should be removed from celery plants which should then 
receive a light moulding up. Further mouldings may be given at intervals of 
about three weeks. Celery Leaf Blight should be controlled as advised in Leaflet 
No. 6. 

Cabbage . — Early in September the strongest of the cabbage plants available 
from a July sowing should be transplanted into permanent quarters. Where 
space is limited, the rows may be 15 inches apart and the plants 12 inches apart 
in the rows. (See Leaflet No. 36) . 

Lettuce . — Seeds of hardy varieties such as White Passion, Stanstead Park 
Imperial, etc., should be sown out of doors about the middle of August and 
transplanted into permanent quarters in late September or early October 

SHALL FRUITS. 

Strawberry plantations may be laid down during August. Care should be 
taken to obtain disease-free runners for planting. Established plantations of 
strawberries and those of other small fruits should be dealt with as described in 
Leaflet No. 79. 


SEED SAVING. 

As supplies of vegetable seeds are scarce and as there is little likelihood of 
secuitikg additional stocks through the usual channnels, growers are earnestly 
urged to save as much seed as possible this season. While the saving of certain 
types of vegetable seeds may present difi&culty there is no reason whatever why 
every grower should not save sufficient seed of peas and beans for his own use. 

Surplus podS; of beans and peae should be collected when mature, the seeds 
dried and stored for sowing next season, or for domestic use during winter. 

The harvesting of seed of other vegetables will require attention at frequent 
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intervals. Cabbages, carrots, parsley, parsnips, etc., selected from last season's 
cirops for seed production will have produced flower heads. These should be 
removed, when large numbers of them turn brown, and be placed in close-meshed 
canvas or paper bags in a dry shed to complete the ripening process. 

If onion seed is late in maturing, the stalks should be cut off near ground level 
as soon as the seed turns black, and be laid thinly in a dry, airy, shady place to 
ripen. The seed heads may then be stored in close-meshed canvas bags. 

Lettuce seed ripens irregularly over a long period. The plants should be exam- 
ined frequently and the mature flower heads harvested branch by branch before 
shedding occurs. 

The removal of seed from the seed pods, subsequent to harvesting, is accom- 
plished by beating the pods or rubbing them through the meshes of a cloth or 
canvas bag. The pods or seed cases of some vegetables may, of course, be shelled 
by hand. 

After the removal of the seed it should be cleaned by sieving or winnowing 
lightly. 

Seed should never be stored in air tight containers. It should be placed in 
cloth or paper bags and kept in a dry warm room or building. 

When harvesting crops of parsnips, carrots and beetroot it is advisable to 
select and set apart a number of roots for seed production next season. Such 
roots should be of good type and free from disease or malformation. They should 
be stored carefully, taking care not to damage the bud in the centre of the crown 
as this will produce the flowering stem when the roots are transplanted in Spring. 

HOME PRESERVATION OF FRUIT AND VEGETABLES. 

Surplus supplies of fruit, rhubarb and tomatoes should be preserved by bottling 
as described in Leaflet No. 88. 

The home bottling and canning of vegetables is not recommended unless a 
pressure cooker capable of maintaining adequate steam pressure is available. 

HARVESTING AND STORINO VEGETABLES AND FRUIT. 

Every effort should be made to prolong the period during which vegetables 
will be available for home use by storing them under suitable emaditions. 

Potatoes and root vegetables such as carrots and beet are particularly suitable 
far ]p*0l^l^6d storage. f 
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Potatoes. — Maincrop varieties of potatoes may be stored for a considerable 
time if lifted in suitable condition. Small quantities may be stored in sheds or 
other buildings, while larger quantities may be clamped or pitted out of doors. 

The main points are : — 

(1) The tubers should be dry, mature, and free from disease when stored. 

(2) Ventilation should be given for some time after storage. 

(3) Sufficient covering should be provided to protect the tubers from frost 

• damage. 

(4) Light should be excluded at all times, and sprouting controlled in Spring. 

Making a potato clamp or pit. — A well drained portion of the plot or garden 
should be selected and a strip not more than three feet wide and of adequate 
length marked off. The potatoes should be graded, all diseased tubers being 
removed, and piled in a triangular hea]) which should be covered with “drawn’" 
straw laid on like thatch to prevent rain penetrating into the pit. ■ The straw 
should then be covered to a depth of about three inches with a layer of soil 
obtained by digging a shallow trench about the clamp or pit. By this arrangement 
adequate drainage is provided. Ventilation shafts consisting of wads of straw 
should be arranged at intervals along the ridge of the pit. Before frost sets in 
additional soil must be added for the protection of the tubers. 

Beetroot. — Lift the roots before frost occurs. Twist ofi (do not cut) the foliage 
and arrange the roots (top outwards) in layers separated by moderately dry soil 
or sand. Protect from rain and frost. 

Carrots. — Lift about the end of October. Trim the tops with a knife, store 
with the crowns outward in a shed or clamp, and protect from frost. 

Parsnips. — Parsnips are hardy, and develop the best flavour when left in the 
ground until required. If necessary, the roots may be dug and stored in sand 
in a clamp covered with straw and soil. 

Onions. — Well ripened bulbs of onions should be stored as advised in the De- 
partment’s Memorandum on the Cultivation, Harvesting and Marketing of 
Onions. 

TomaUies . — Outdoor tomatoes which have reached mature size but have not 
ripened, may be stored by wrapping separately in paper and placing in a cup- 
board in a warm room* 

Apples. — Certain varieties of apples may be stored for considerable periods in 
cool sheds, cellars or other buildings. (See Memorandum on the Home Storage 
of the Apple Crop). 
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9B!|[lh*BHRHDR3« 

Btookfi sboukl be examined after the honey tha iii em imd^eeding aMmged 
if necessary, so that strong stocks will be built up for wintering. Supplies of 
bee candy should be obtained, and treatment given for Acarine disease. FiUfther 
details are contained in Leaflet No. 34 and in the BepaTtment’s Blemotandum 
on the Control of Acarine Disease. 

(Issued July, 1941). 
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